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I.—On Essential Oils. Part II. 
By J. H. Guapstons, Ph.D., F.R.S. 


E1cut years ago I communicated a paper on Essential Oils to the 
Chemical Society, and in concluding it I promised a further commu- 
nication, with experiments on the oxidised oils, ard a fuller account of 
the chemical and physical history of some of the hydrocarbons. 
Shortly after the paper was printed, a series of unforeseen events took 
me almost wholly away from my laboratory ; other scientific enquiries 
then engrossed my thoughts ; and so the research on these essential oils 
was long laid aside. Now, however, I will endeavour to fulfil my 
promise, though not to carry out my whole design. 

Before entering on any new observations, I wish to refer to some 
criticisms on my paper which Mr. Daniel Hanbury kindly sent me, 
They relate to the plants from which the oils are derived; and, as I 
know little of the subject myself, I will just place his statements 
against those of Mr. Piesse, on whose authority each of the contro- 
verted names was given. 

Oil of calamus is distilled, not from Calamus aromaticus, but from 
the rhizome of Acorus Calanus. 

Indian geranium oil is yielded by Andropogon Pachnodes, 

The wild thyme of our heaths, Thymus Serpyllum, gives an essential 
oil, but the oil of thyme of commerce is from Thymus vulgaris. 

During the past spring I was furnished by Mr. Piesse with speci- 
mens of some rare essential oils, not previously examined—those of 
citron, lign aloes, pimento, and vitivert. 

The following were the determinations of the specific gravity and 
refraction of these oils as they came into my hands :— 
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Refractive indices. 


Specific Temp. 


Je oi ; 
Conte aie. gravity. Cent. 


A. D. H. 
DR ica ss «cae ones 0 -8914 10° 1°4729 | 1°4797 15011 ? 
Lign aloes .......... 0°8702 18° 1°4620 | 1°4679 
Pimento........-...| 1°0374 10° 15229 | 1°5325 | 1°5660? 
Vitivert ............| 1°0070 19°5° | 1°5147 | 1°5218 


Citron.—This oil is obtained from the leaves of the lemon, Citrus 
Limonum. It was slightly yellow. It began to boil at 155° C., but 
the bulk consisted of a liquid having the boiling point 166°—168°; 
the specific gravity 0°8549 at 19°5°; the refractive index for A, 1°4680 ; 
and the dispersion 0°273. Its odour resembled that of lemon, and it 
was probably identical with the hydrocarbon found in other parts of 
the same plant. 

Lign Aloes.—This is a colourless oil, with a characteristic pleasant 
odour, believed to be obtained from the wood of a large tree that grows 
in Mexico.* The principal part distils over at somewhere about 
200°, but it seemed impossible by fractional distillation, even with 
the aid of sodium, to obtain a body of a fixed boiling point. The 
specific gravity and optical properties of the best rectified oil are given 
later on in this paper; they will be found to resemble closely the pro- 
perties of citronellole, suggesting the idea that the principal constituent 
may also have the composition C,.H).0. 

Pimento.—This purgent oil is derived from the seeds of Myrtus 
Pimenta. It began to boil at about 197°, and the thermometer rose 
gradually to 242°, about which temperature the greater portion 
passed into the receiver. The first portion consists partly of an oil 
insoluble in potash; the second is wholly dissolved by an alkali. 
When rectified, though perhaps not quite pure, it was found to have 
the boiling point 245°; specific gravity at 12°5°, 1:0436; refractive 
index for A 15281; and dispersion about 0°416. Its odour was 
that of eugenic acid, and like that body it was freely soluble in pot- 
ash, giving two salts, of which that which contains the larger pro- 
portion of acid will separate from a moderately strong solution in 
crystalline masses. As the physical properties mentioned above accord 
sufficiently well with those previously determined for eugenic acid,t 
there can scarcely be a doubt that oil of pimento is substantially the 


* The Lign aloes of the sacred Scriptures is supposed to be the Aguilaria 
Agallochum of Northern India. 
+ Phil. Trans., 1863, p. 317. 
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same as oil of cloves, while each contains a small proportion of a hydro- 
carbon, to which is due the difference of their odours.* 

Vitivert—The crude oil was very viscid, of a dark brown colour, 
with an odour suggesting both santal wood and patchouli. On 
repeated distillations it was found to consist mainly of a liquid boiling 
at 280°—283°, but the action of sodium showed that this was a mix- 
ture of two bodies, the one decomposible and the other unalterable 
by that metal. The rectified oils were of a brownish-green colour on 
being freshly distilled, and changed to a truer green shortly afterwards 
—a circumstance which I have not observed in any other case. An 
examination of the hydrocarbon is given below, and confirms the 
close resemblance of this oil to those of cedar and santal wood. 


Tue HyprocarBons. 


These are all of the composition C,H, or a multiple of that. In 
the previous paper I described several new ones, of which I analysed 
eight. No names were given them beyond that of the oil from which 
they were obtained, but now, in accordance with the usual practice, I 
would suggest the following :— 


Hydrocarbon from Bay .. .....2.6 cseeeeee Laurylene. 
o sg SD i'd. Kébdadsewues Calamene. 
~ = ee eeeu% is aeeebeeee Anethene. 
™ op BR a conctveenndess . Sambucene. 
a » Eucalyptus amygdalina.. Kucalyptene. 
om ae i. rrerrrrery rire . Myrtene. 
™ op UMNO nc nccons --++++ Myristicene. 

Rosewood ...... ses0e ... Rhodiene. 


Polymeric Groups. 


When treating of the hydrocarbons of the essential oils in my pre- 
vious paper, I distinguished between three polymeric groups, to which 
were assigned the formulz CyHic, CisHa, and CoH. The first group 
was said to comprise the great mass of these hydrocarbons—turpen- 
tine, orange, caraway, nutmeg, anise, thyme, myrtle, and twenty 
others; the second, those derived from cloves, rosewood, cubebs, 
calamus, cascarilla, and patchouli; while the third group was repre- 
sented by colophene. 

That colophene also has its isomerides is rendered probable by the 
descriptions given of paracajputene, and of the substances from othér 


* Since writing the above, I find the same conclusion had been previously arrived 


B 2 


at by Oeser. 
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sources which have been named colophene, but which are probably not 
identical with it. 

If there is this distinction, the vapour-densities of members of the 
three groups should be different. Now the densities of oil of turpen- 
tine, pepper, juniper, elemi, lemon, and orange, together with gaulthe- 
rylene, valerene, citrene, terebene, carvene, and caoutchene had been 
determined by various experimenters to be about, though generally a 
little above, the theoretical density for CyyHy., viz., 4°71. The experi- 
mental density of colophene given in Gmelin’s Handbook exceeds 
what would be required by CoH 2. No member of the second group, 
however, had been examined in this respect, unless it be cedrene, 
which appears to belong to it, and which gave, according to Walter, 
the vapour density 7:5. CysHy requires 7:06. I took the oils of 
patchouli and calamus. 


Calamene. Patchouli. 

Difference between weight of ~s 3327 erm. 311 grm. 
ee EE vinvacnnsvenesees 

Temperature of balance case...... 12°5° C. 9° C. 
Temperature of sealing .......... 280° C. 294° C. 
Capacity of globe..............-. 110°8 c.c. 98°49 c.c. 
EN 4644 eeckveadeneses 2°6 c.c. 1°95 c.c. 
Calculated density of vapour...... 6°80 72 


Each of these differs little from the theoretical 7°06, and they differ 
in opposite directions. 

It is well known that several oils of the first group form com- 
pounds with hydrochloric acid of the composition CyHj..2HCl. It 
might therefore be anticipated that the oils of the second group would 
combine with a smaller quantity of hydrochloric acid; and indeed the 
hydrochloride of cubebene is said to be C,;H,.2HCI. I tried patchouli 
and rhodiene. Dry hydrochloric acid gas was passed through the oil 
till it was perfectly saturated; in each case it remained liquid; por- 
tions were freed from excess of acid by exposure in vacuo over sticks 
of potash, or by heating in a water-bath, and analysed. Two different 
preparations from patchouli gave 7°11 and 11°18 per cent. of chlorine; 
the product from rhodiene purified in the two ways mentioned above 
gave 18°26 and 16°78 per cent. These numbers differ from one another, 
and from those deduced from any probable formula. They seem to 
indicate that these liquid hydrochlorides are somewhat indefinite. 

The compound of colophene with the acid gas was similarly formed 
and examined, It was very viscid, and of a dirty brown rather than 
an indigo colour, as previously described. It lost nearly all this colour, 
together with the smell of hydrochloric acid, when heated in a water- 
bath or exposed over potash in vacuo; but it still retained some chlo- 
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rine, a very little however, for analysis showed only 1°76 per cent. in 
the first instance and 2°01 per cent. in the second. If we suppose the 
whole of the colophene combined with this hydrochloric acid we should 
arrive at the very improbable formula of nothing less than Cj2Hj,HCl. 
The power of HCl to combine with these hydrocarbons evidently 
becomes greatly diminished as their molecules become more complex. 

The hydrocarbons of the first group, derived from oil of turpentine, 
orange-peel, cedrat, and thyme were found to require from 5°3 to 5°6 
volumes of slightly diluted methylated spirit to dissolve them ; while 
the hydrocarbons of the second group, from oils of calamus, cubebs, 
patchouli, and rosewood, required from 27 to 30 volumes. Colophene 
and paracajputene are almost, if not wholly, insoluble in aqueous 
alcohol. 

It is well known that strong sulphuric acid acts powerfully on oil of 
turpentine, giving rise to two new isomeric compounds, terebene and 
colophene. It was found to have a similar action on the hydrocarbon 
from nutmeg; but when a member of the second group was submitted 
to its action, nothing analogous to colophene was produced. 

Another distinction between the groups is a small but clearly recog- 
nizable difference in their expansibility by heat. On referring to my 
former paper it will be seen that the “ sensitiveness ”’ of the first group 
varies from 46 to 49, while that of the second group never exceeds 45, 
and averages 43. Colophene is only 41. In connection with this 
matter the following determinations were made of the expansion of oil 


of turpentine by heat :— 


Oil of Turpentine. 


Temperature. Specific gravity. Expansion for 5° C. 
Be Cisidesesvcsces 0°8665 _— 
OW sicisnrcadundes 0°8632 0°0033 
OP wine dndwes owes 0°8599 0:0033 
 eiekene-camnns 0°8565 0:0034 
OF stkdboesssaens 0°8531 0°0034 
OF s¢incds duvans 0°8464 0°00335 


Oil of rosewood was found to expand 0°00321 or 0°00325 for each 5° C. 
between 0° and 50°. 

Thinking that the hydrocarbon from oil of cedar, for which Walter 
obtained a vapour-density of 7°5, and to which he assigned the com- 
position C,sHs, was probably a member of the second group, I prepared 
some and purified it, as recommended by him, by distillation from 
anhydrous phosphoric acid. The result was a liquid having the follow- 
ing properties :— 
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Specific gravity at 18° C. ee. cee seen cooce O9ES1 
Refractive index for A ....0-..+- peneuceue . 14964 
ae ienen oeeees rire 0°0276 
Boiling point ...-. $otveweees oe es 252° C, 
Solubility in alcohol ........ $o0eseeeeceees Slight. 


These all agree with the properties of other hydrocarbons of the for- 
mula C,;H, with which also the proportions of carbon and hydrogen 
found by Walter are sufficiently in accordance. 

Hydrocarbons were also obtained from oil of santal wood and oil of 
vitivert, by destroying the oxidized constituent by means of sodium; 
but the yield was small. In each case the oil was sparingly soluble in 
alcohol and rather viscid. Other properties were as follows :— 


Santal. Vitivert. 
Specific gravity............ 0°9190 0°9332 
Refractive index for A...... 1°4867 1°5061 
Boiling point......2.+++++- — 255° C. 


This is enough to show the analogy to cedrene, but neither specimen 
was perhaps completely purified. 

The general result of these observations, together with those previ- 
ously made, will be seen by the subjoined table, by which also it will 
be evident that the middle or fifteen-carbon group is intermediate in 
all its properties, and that these three groups do not pass by insensible 
gradations into one another, but are separated by strongly-marked 
divisions. 


| | 
10-Carbon | 15-Carbon 


group. | group. Colophene. 
Formula ee ee Ci Hig. | C,;Ho4 Cop He 
Vapour-density .....ccccccesccecs 4°7 | 71 — 
Character of liquid .. pieeues Limpid | Viscid Very viscid. 
. | 0°846—0 ‘880 | 0 °904—0 927 0°939 


Specific gravity, at 20° C. or 
Refractive index for A, at 20° ©. sees 
Dispersion. . 08 00-60 e800 08 
Sensitiveness. . wevccees erererer errr 
Boiling point .... 

Action of sulphuric ‘acid. evees 
Solubility in aqueous alcohol........ 


Combination with HCl .......... / 


1°457—1 -467 | 1-488—1-497 | 


1°5084 


About 0°027 
About 48 
160°—176° 

Polymerizes | 

Freely soluble | 


OypHi6-2HC! | | 
an 


CjoHy,5-HCl | 


| About 0°029 | 


About 43 

249°—260° 

Doubtful 
Sparingly sol. 
|C)3H24.2HCl 


and in 


smaller pro- 


portions. 


0°031 


315° 

| None. 

| Insoluble. 

| Very small 
quantity. 


There is no difference in specific refractive energy, and the various 
members of the ten and fifteen-carbon groups at least have powerful 


mn bth vel selina 


GLADSTONE ON ESSENTIAL OILS. 7 


odours, and rotate the plane of polarization strongly, sometimes in one 
sometimes in the other direction. 


OILS CONTAINING OXYGEN. 


Many of the essential oils consist, as is well known, of a body con- 
taining oxygen, mixed usually with a hydrocarbon of the first or 
second group. This is sometimes a product of the direct oxidation 
of the hydrocarbon, and then is generally a feebly acid resin; but in 
most cases the relation between the two is not apparent. Few of 
these oils have hitherto been carefully studied. My attention has been 
confined almost exclusively to those neutral oils which contain only 
one atom of oxygen. 


Citronella. 


The oxidised oil of which citronella is principally composed was 
submitted to analysis. It was purified by repeated fractional distil- 
lation till the boiling point was nearly uniform. Combustions were 
made in the usual manner. 

I. Substance boiling at 202°—205° C. Specific gravity at 20° C., 
0°8749. 0°4288 grm. gave 1:2230 grm. of carbonic acid, and 0°4215 
grm. of water. 

II. Substance boiling at 199°—202° C. Specific gravity at 20° C., 
0°8741. 0°396 grm. gave 1:1355 grm. of carbonic acid, and 0°386 
grm. of water. 

These numbers indicate the composition C,)H,.0. 


Experiment. 
me Calculated. 
I. Tf, 
ae ee "77-78 78-19 78°94 
i. ee 10°92 10°83 10°53 
Oxygen (loss) ......... 11°30 10°98 10°50 
100 -00 100-00 100 ‘00 


This was verified by a determination of the vapour-density. 


Difference between weight of air and vapour 0°2912 grm. 
Temperature of balance case 


C. 


Temperature of sealing .........0eseses cee 
Capacity of globe ...... Cevvecccsere ce eee 110°8 uc. 
Residual air err rTre yr coreee O'6 co. 


——— 


--- 
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The theoretical density should be 5°33, but there was a brown 
stain left in the globe. 

I propose naming this oil citronellol, in accordance with the usual 
plan of adopting -ol as the termination of the names of bodies of 
this nature. 

The oxygenised oil obtained from wormwood is said also to have 
the composition C\H,.O, but its physical properties are very different, 
as will be seen by the subjoined table, in which I have called it absin- 
thol, to distinguish it from the hydrocarbon. 


Specific | p.; Refrac- 
. oil- ° : 
gravity | 5) tive | Disper- 

at wr J Index A,| sion. 
20° C. | POM | at 20°C. 


6 | Specific | Circular 
2 |refractive| polari- 
energy. | sation.* 


Oil. 


Sensitive- 
ness 


Citronellol, Penang ..| 0°8742 | 200° | 1°4563 | 0°0251 | 50 | 5219 —_ 
Do. Ceylon ..| 0°875 200° | 1°4594 | 00262 | 46 6251 | — 13 
Absinthol .......... 0°9267 | 217° | 1°4543 | 0°0243 | 43 | -4903 | + 134 


The refraction equivalent of citronellol is therefore 79°3 or 79°8, 
instead of the theoretical 73°7, as deduced from the composition 
C\oHi,O, while the equivalent of absinthol is only 745. The discre- 
pancy in the case of citronellol is about the same as is found through- 
out the great phenyl group, as shown in my paper in the Journal of 
this Society (year 1870, p. 147), and if the two oils are really 
isomeric, it suggests an interesting difference in their molecular con- 
stitution. 

Cajeput. 

The oil of cajeput of commerce is said to be obtained from the leaves 
of Melaleuca Leucodendron, but the same oxidised compound was 
evidently the principal constituent of the oils derived from the leaves 
of Melaleuca ericifolia and Melaleuca linarifolia, as well as of Eucalyptus 
oleosa, oils sent to this country from the colony of Victoria. 

This compound, though containing oxygen, may be distilled un- 
changed from metallic sodium. In this way the oils were freed from 
other oxidised products, and the specimens thus obtained exhibited the 
following physical properties :— 


* As in the previous paper, the circular polarisation is given as actually measured 
in a tube ten inches long. It can, of course, be easily reduced to any scale that may 
be preferred. 
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, o 

Specific = Refractive Di 5 % | Circular 

Oil. gravity | Boiling | yy dex | A, | Disper- “@ £| polari- 

we poe. at 20°C. | %°™ Se sation. 

Cajeput ......seeeeees 0 °9160 174° 14532 702138 | 45 | — 2? 
Melaleuca ericifolia ....| 0°8960 173° 1°4560 0239 | 48 | + 30 
Melaleuca linarifolia....| 0°8985 173° |: °4651 "0263 | 46 | + 11 
Eucalyptus oleosa...... 0°9075 |171°—176 | 14563 "0227 | 44 | + 10 


The composition of cajeputol is well known to be CjH,,0; the re- 
fraction-equivalent of the specimen examined was therefore 762, 
which accords with the theoretical equivalent 76°3. 


Carvol and its Isomerides. 


In my previous paper it was stated that the oils of spearmint and 
nutmeg contain oxidised liquids which appear to be isomerides of carvol, 
the principle which gives its peculiar flavour to the oil of caraway. 
They were named respectively menthol and myristicol. These have 
been submitted to a fuller investigation, and it has been found that 
oil of dill also yields a substance isomeric, or perhaps identical, with 
ordinary carvol. 

There are two ways in which these oxidised oils may be separated,— 
either by fractional distillation, which must always be an imperfect 
method, or by taking advantage of the fact that they form crystalline 
bodies with hydrosulphuric acid, which can be easily purified, and 
which yield the original oil when decomposed by an alkali. The oil 
from nutmeg, however, was found not to form such a compound. 

The following are the physical properties of the substances above 
mentioned. Menthol I was prepared by fractional distillation. 
Menthoi II was prepared from the hydrosulphuric compound. 


a d 
Boil- ee — Dis Be] g —— Circular 
Substance. ne ee iS oe 2 100 _ | polari- 
int. at Index A,| sion. |§ equiva- | «tion 
- 20° C. | at 20°C. m2 lent. , 
| 
| —— 
ee eseeeee| 227° | 0'9530 | 1°4886 | 0:0345 | 46 | 51°26 | + 145° 
Dill carvol ..........] — | 0°9562 | 1°4891 | 0°0333 | 45 | 51°15 | + 108° 
Menthol I. ........ «+ | 225° | 0°9515 | 1°4839 | 0°0326 | 44 | 50°86 | — 103° 
Menthol IL...........| 225° | 0°9394 | 1°4791 | 00311 | 42 | 51-00 | — 114° 
Myristicol ..........| 224° | 0°9166 | 1-4848 | 0°0312 | 46 | 51°21 | + 31° 


Dill Carvol.—The oxidised oil obtained from dill has the same odour 
as that from caraway, an odour which can scarcely be confounded 
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with any other. Like carvol also. it forms a crystalline compound 
when treated with sulphide of ammonium in alcohol. 0°527 grm. 
of these crystals oxidised by strong nitric acid, and treated with 
barium salt, gave 0°360 grm. of sulphate of barium. 

This result agrees with what should be obtained from the known 
hydrosulphate of carvole (CioH4O)2H.S. 


Calculated. Found. 
ee oes 71°86 — 
EEVGTOGOR 22s cccccvees 8°98 — 
a ere eee 9°58 _— 
EE Kick exeeeeewes 9°58 9°37 

100-00 — 


I am disposed, therefore, to regard this compound derived from dill 
as identical rather than isomeric with carvol. 

Menthol.—This compound has the very characteristic odour of spear- 
mint, totally different from that of carvol, and it retains the same 
odour when it has been reproduced from the hydrosulphate. 

A combustion was made. 0°3945 grm. yielded 1°159 carbonic acid, 
and 0°3415 water. This agrees with the formula C,)H,,0. . 


Calculated. _ Found, 
GE: cone wecseseece 80:00 80°10 
TEVGPOGOM 2.02 cecccses 9°33 9°62 
BE cvavcdenvceess 10°66 — 
100-00 


Two determinations of the vapour-density were made. 


Difference between weight of air and vapour.. 0°2425 0°2897 grm. 


Temperature of balance case .......... 2.6. 12° C. 12° C. 
Temperature of sealing............seeeeee. 277°C. 259°C. 
GRUNT GE MEORO cc cccccccccccsccscesvess 97-2ec. 115°3c.c. 
ts oti ceieedenrdeeieeeesnonee 2°6 c.c. 1°3 c.c. 
Calculated density of vapour .............. 5°98 5°94 


These are both rather above the calculated density, namely, 5°29. 

The hydrosulphate forms very readily, giving silky needle-shaped 
crystals of great beauty. 0°442 grm., oxidised by nitric acid, gave 
0°306 of sulphate of barium. 0°2227 grm. oxidised by hydrate of 
potassium and chlorine gave 0°1605 grm. of sulphate of barium. 
These determinations give respectively 9°80 and 9°89 per cent. of 
sulphur, instead of 9°58. 

As the composition of these crystals seemed to be the same as that 
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of the hydrosulphate of carvol, and yet they yield a different oil on 
treatment with alkali, their relative solubility in ether was examined. 
At 23° C. one part of the hydrosulphate from the three sources required 
the following amount of ether to dissolve it :— 


From caraway...... 226 parts. 
pe GRD Hie cweses 279 ,, 
» spearmint .... 216 ,, 


Myristicol.—This oil has the characteristic smell of nutmeg, and, un- 
like the preceding oils, it does not form a crystalline compound with 
hydrosulphuric acid. 

It was found very difficult to purify it by fractional distillation, 
indeed there was some reason to think that in the process of rectifica- 
tion it was subject to change. An ultimate analysis of portions boil- 
ing at somewhere about 220° C. yielded rather too much carbon and 
hydrogen for the formula C,H,,O, suggesting the idea of its being 
still mixed with some amount of a hydrocarbon. The vapour-density 
was determined. 


Difference between weight of air and vapour 0°2512 grm. 


Temperature of balance case ............. 9° C. 
Temperature of sealing..........cseeee0s 259° C. 
CRROTY GE GUE occ cccssvesonscsosees 99°8 c.c. 
Residual air... ....2000 cesses ceceee coes 0°6 c.c. 
Calculated density of vapour..........++. 5°71 


This shows at least that myristicol belongs to the Cy, and not the 
C,;, or any other group. It accords with theory better than the num- 
bers obtained for menthol do; and the other physical properties 
resemble those of carvol and menthol so closely that there can be little 
doubt it is isomeric with them. 


Cassia. 

The extremely refractive and dispersive properties of Oil of Cassia 
have long been known to physicists. They depend on a substance that 
is now recognised as hydride of cinnamyl C,H,O. A careful prepara- 
tion of this was made by the sulphite of sodium process, and it gave 
the enormous refraction of 1°6045 for A at 11°C. As the specific 
gravity was 1:059, the refraction-equivalent of the oil was 75°3, being 
an excess of 17 over the equivalent calculated from its ultimate com- 
position. This excess is greater than that of any other substance 
known to me, except anthracene, and may, perhaps, throw some light 
on the molecular constitution of the compound. This interesting ques- 
tion of the refraction equivalents of these hydrocarbons and oxidised 


12 ARMSTRONG’S OBSERVATIONS 


oils has already been referred to in a paper published in our Journal 
for May, 1870, and I shall probably some day revert to the subject. 


Other Oxidised Oils. 


In addition to the substances already described, there are several 
oxidised compounds which have been separated more or less perfectly, 
and have been examined in regard to their physical properties, though 
they have not been analysed. 


Oxidised oil, from Specific | Boiling | Refractive | Disper- | Sensi- 3 


gravity.| point. | Index A. | sion. | tiveness. 
Pe ee 0°881 216° 1 °4647 0283 47 a 
Indian geranium ........| 0°884 —- 1°4692 "0295 59 - 3 
Atherosperma Moschatum.| 1+0386 | 224° 1°5143 0460 46 +10 
Lign aloes ..............| 0°8640 | 200° 1°4601 0280 — = 


Il1—COMMUNICATIONS FROM THE LABORATORY OF THE 
LONDON INSTITUTION. 


No. IlIl.—Observations on the Nitrochlorophenols. 
By Henry E. ARMSTRONG. 


Tue following experiments were undertaken with the object of obtain- 
ing further evidence as to the mutual relations of the various nitro- 
chlorophenols, and more especially of dinitrochlorophenol melting at 
110°—111°, the preparation of which I have described in my 
previous communication, to its isomerides, and to the nitrodichloro- 
phenols. 

Aug. Faust* has lately given an account of some experiments on 
the nitration of the chlorinated sulpho-acids obtained by saturating the 
product of the action of sulphuric acid on phenol with chlorine, the 
object of which seems to have been to ascertain whether, by the action 
of sulphuric acid, more than two isomeric sulpho-acids were formed.f 
His results seem to be completely confirmatory of those which I ob- 
tained when operating upon the pure potassium salts of the dichlori- 
nated sulpho-acids, and are entirely opposed to the assumption that 

* Zeitschr. f. Chem. [2], vii, 538. 

+ According to Solommanoff (Zeitschr. f. Chem. [2], v, 294), no less than three 
are thus formed ; Kekulé and others agree that only two are obtained. 
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more than two isomeric bodies are generated by the action of sulphuric 
acid on phenol. Faust has furthermore succeeded in chlorinating 
dinitrophenol, and also in obtaining from dinitrochlorophenol (110°— 
111°) by Griess’s method a mononitrochlorophenol isomeric with that 
obtained by nitration of monochlorophenol, or by chlorination of mono- 
nitrophenol (volatile modification). I have, it would seem, gone over 
much the same ground, and am able to confirm Faust’s observations 
in every particular. He also brings forward one other extremely 
important experiment, viz., the conversion of trinitrophenol into dini- 
trochlorophenol (110°—111°) by the action of hydrochloric acid on 
diazodinitrophenol from picramic acid. 


Chlorination of Dinitrophenol. 


According to Laurent, chlorine has no action on this body. I, there- 
fore, in order to facilitate the chlorination, mixed the pure dinitrophenol 
with about one-sixth of its weight of iodine, and exposed the mixture, 
heated to about 120° in an oil-bath, to the action of dry chlorine. 
Even under these circumstances the chlorination was very imperfect, 
30 grm. dinitrophenol not being more than half converted into chloro- 
product after three hours’ heating. More successful was the action in 
presence of antimony pentachloride: a moderately rapid current of 
dry chlorine was passed for little more than two hours into a mixture 
of 35 grm. C;H;(NO,)2.OH with 15 grm. SbCl; heated to 120°; at the 
end of this time the chlorination was complete. The product was 
mixed with water, the nitro-body extracted with dilute ammonia, the 
ammonium derivative recrystallised and then decomposed by dilute 
acid. Pure dinitrochlorophenol, melting at 110°—111°, was thus 
obtained, agreeing in every respect with that obtained by nitration of 
dichlorophenolparasulphonic acid. The barium, calcium, and magne- 
sium derivatives were also compared and found identical. 

‘2908 grm. gave ‘190 grm. AgCl, equivalent to 16°16 per cent. 
chlorine; C;H,(NO,),CIOH requires 16°25 per cent. 

Barium Derivative (C;H.(NO.),C10).Ba + 95 aq.—Air dry this con- 
tained 23°5 per cent. OH,; calculated 23°01 per cent. Dried in vacuo 
it becomes brilliant orange-vermilion in colour, and parts with all but 
one molecule of its water of crystallisation; thus 1:1934 grm. ex- 
posed for about 10 days over sulphuric acid lost 20°5 per cent. OHb, 
and on heating to 140°, experienced a further loss of 2°54 per cent. 
OH:. 

Magnesium Derivative (CsH,(NO,).C1O).Mg + 7aq.—In two deter- 
minations the air dry substance lost 21°8 per cent. OH,; calculated 
21°5 per cent. 


Calcium Derivative (CsH,(NO.),C10),Ca + 7aq). — The air-dry 
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substance was found to contain 21°13 per cent. OH; calculated 20°96 
per cent. 

Chlorine appears to have no action on picric acid in the presence of 
antimony pentachloride. 


Amidonitrochlorophenol. 


Dinitrochlorophenol (melting point 110°—111°) was dissolved in an 
excess of ammonia, and the warm solution saturated with hydrogen 
sulphide, filtered from separated sulphur, and allowed to cool; a deep 
red ammonium salt crystallised out. This was recrystallised, and then 
decomposed by acetic acid. The amido-product was filtered off and 
recrystallised from much hot water after digesting with a small quantity 
of animal charcoal. It then separates from the hot solution on cooling 
in long, fine, brass-yellow needles; these contain water of crystallisa- 


tion, which they lose at 100°, and melt at about 140°. 


2(C,H,NH,NO,CIOH) + aq. 


‘9196 air dry substance lost on drying at 100° -0441 grm. OH2. 
‘277 thus dried gave ‘206 grm. AgCl and ‘0004 grm. Aq. 


Theory. I. 
10H, Ae55 4:79 
Cl 18°83 18°84, 


Faust does not describe this body, but has prepared its hydro- 
chloride, sulphate, and barium derivative. 


Chlorination of Orthonitrophenol. 


It was my intention to reduce dinitrochlorophenol (110°—111°) to 
nitrochlorophenol, and finally to monochlorophenol; but I wished 
before doing so, to obtain the hitherto undescribed monochloro-deriva- 
tive of orthonitrophenol, inasmuch as I expected this would be identical 
with the reduction-product from this dinitrochlorophenol. 

Chlorine was passed into a flask containing a weighed quantity of 
orthonitrophenol melted under water until the calculated increase of 
weight was obtained. The product is somewhat difficult of purifica- 
tion; best by conversion into ammonium derivative, and repeated 
recrystallisation of the latter. On decomposing this with dilute acid 
the phenol separates out in beautiful silky white needles, usually 
grouped in tufts. These are soluble to a considerable extent in hot 
water. It readily fuses to an oil under water, and melts in the dry 
state at 109°—110°. Faust’s description of his reduction-product 
from dinitrochlorophenol (111°), and of its metallic derivatives, agrees 
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perfectly with the above body, and I doubt not the two are identical. 
He states, however, that it melts at 111°, viz., at the same temperature 
as the dinitrochlorophenol, from which it is obtained. 

2456 grm. gave ‘2033 grm. AgCl, equivalent to 20°81 per cent. 
chlorine ; CsH;NO,CIOH requires 20°46 per cent. 

Potassium Derivative, CsH;NO,CIOK + aq.—Brown-yellow tufts of 
needles, very soluble in water. 

‘7185 grm. lost at 140° :0528 grm. OH:, equivalent to 7°34 per cent. ; 
calculated 7°84 per cent. 

Barium Derivative (CsH;NO.C1O),Ba + 7aq.—Dark yellow needles, 
very soluble in water. 

‘7628 grm. lost ‘1678 grm. OH, at 160°, equivalent to 21°09 per 
cent.; calculated 20°72 per cent. 

Calcium Derivative (CsH;NO.C1O).Ca + 4aq.—Tufts of canary- 
yellow, silky needles, which become orange-yellow when anhydrous. 
Exposed to dry air it readily loses water. 

‘5676 grm. lost at 150° -0835 grm. OH2, equivalent to 14°7 per cent. ; 
theory 15°75 per cent. 

Magnesium Derivative (CsH;NO,C1O),.Mg + x aq.—Pale yellow, very 
soluble needles. 

Pure orthonitrochlorophenol is readily converted by nitric acid of 
sp. gr. 1°36 into dinitrochlorophenol, melting at 110°—111°, and iden- 
tical in all respects with the product of the chlorination of dinitro- 
phenol. 

I intend, so soon as I have obtained a sufficient quantity of this 
phenol, to reduce it to monochlorophenol, and to determine by fusion 
with potassium hydrate to which of the three dihydroxylbenzols this 
latter corresponds. 

Diazonitrophenol from dinitrophenol is readily decomposed by hydro- 
chloric acid ; the nitrochlorophenol so formed is, it would seem, dif- 
ferent from either of the known nitrochlorophenols, but I have not yet 
obtained it pure in sufficient quantity to decide this point. 


I may here mention, in reference to Faust’s formation of dinitro- 
chlorophenol by the action of hydrochloric acid on diazodinitrophenol, 
that a number of experiments in somewhat the same direction with 
picramic acid and hydrochloric acid were unsuccesful; it was hoped 
that reaction might take place according to the equation :— 


C;H.(NO.),.NH,OH + 2HCl = C;H.,(NO,),CIOH + NH,Cl. 


Similarly the action of ammonia on dinitrochlorophenol, in the 
hope of obtaining amidodinitrophenol gave no result ; at low tempera- 
tures no reaction was obtained, and at higher temperatures only resinous 
products were formed. I believe, however, that this reaction will be 
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realisable with bromo- or iodo-dinitrophenols, and am at present engaged 
with experiments in this direction. 


Luchwrophenvisuipnone Acid yrom Lichiorophenot. 


In my former communication I stated that, by chlorination of 
phenolmetasulphonic acid and subsequent nitration of the product, 
nitrodichlorophenol (melting at 121°°5) was obtained, the same as is 
formed by direct nitration of dichlorophenol, prepared by the action of 
chlorine on phenol. It seemed probable, therefore, that by converting 
dichlorophenol into sulpho-acid, a dichlorophenolmetasulphonic acid 
might possibly be obtained, identical with that formed by chlorination of 
phenolmetasulphonic acid. In order to test this hypothesis, a quantity 
of dichlorophenol was acted upon by fuming sulphuric acid, and after 
removal of the excess of the latter, a potassium salt prepared, which 
(in the dry state) was at once treated with nitric acid, sp. gr. 1°36, in 
excess, without cooling. A nitro-product was thus obtained which 
gave an orange-yellow potassium derivative, from which, by decompo- 
sition with dilute acid, pure dinitrochlorophenol melting at 103° was 
separated ; this seems to have been the only product of the reaction, 
no dichloronitrophenol (121°°5) whatever being formed. This phenol is, 
I believe, from the composition of its sodium, calcium, and magnesium 
salts, identical with the dinitrochlorophenol which Dr. Stenhouse 
obtained by the action of chloride of iodine on picric acid. It bears in 
all respects a very remarkable resemblance to dinitrochlorophenol, 
melting at 110°—111°, and these two isomerides are no doubt very 
closely related: so far as I have at present ascertained, the correspond- 
ing metallic derivatives of each contain the same number of molecules 
of water of crystallisation ; but whereas the salts, and solutions of the 
salts, of that melting at 110°—111° are yellow, those of the phenol melt- 
ing at 103° are deep orange-yellow. I hope shortly to be able to give an 
account of the metallic derivatives of the 103° melting point phenol 
_ obtained both from picric acid and from dichlorophenol, as well as of 
the amidonitrochloro- and nitrochloro-phenol derived from it. The 
amidonitrochlorophenol crystallises in fine, deep bronze-yellow needles. 
Experiments are also in progress to determine the action of nitric acid 
in the cold on the above dichlorophenolsulphonic acid, which it is to 
be expected will yield under these conditions a nitrodichlorophenol. 


I may mention that, in order to confirm the results obtained in the 
chloro-series, I have for some time past been engaged, in conjunction 
with my friend, Mr. Leonard, in comparing the bromonitrophenols 
obtained respectively—(1) by bromination of dinitrophenol; (2) by 
nitration of orthonitrobromophenol ; (3) by nitration of dibromophenol 
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parasulphonic acid; (4) by the action of hydrobromic acid on diazo- 
dinitrophenol. 

It would seem to be generally wssuuied lial iu picxic acid the thre 
nitro-groups occupy contiguous positions; but whereas the grounds on 
which two of these groups, those which are contained in dinitrophenol, 
have been placed in the positions 2: 3 are evident, it is not easy to 
discover on what experimental data the third group is considered to 
occupy the para (4) position. That it is this third group which is 
reduced on treatment with ammonic sulphide, is proved by the reduc- 
tion of picramic acid by Griess’s method to ordinary dinitrophenol. 
Faust, as I have above remarked, has lately shown that dinitrochloro- 
phenol melting at 111° is obtained by the action of hydrochloric 
acid on diazodinitrophenol from picramic acid: consequently, if the 
third nitro-group in picrie acid be in the para (4) position, then the 
chlorine in this dinitrochlorophenol, which is obtained by replacement 
of this nitro-group by chlorine, must also occupy the para (4) position. 
I have shown, however, that, on nitration of dichlorophenolparasul- 
phonic acid, orthonitrodichlorophenol is formed, which, by the action of 
nitric acid, may be converted into dinitrochlorophenol identical with 
that obtained by Faust. Since in the phenolsulphonic acid from 
which the above dichloro-acid is derived, the SO,;H group occupies the 
para (4) position, a proof of which is that it yields resorcin on fusion 
with potassic hydrate, it is clear that neither of the chlorine-atoms in 
orthonitrodichlorophenol, or the one chlorine-atom in dinitrochloro- 
phenol can also occupy that position, from which follows that in picric 
acid the nitro-groups are not all contiguous. In connection with this 
it will be interesting to ascertain whether the two trichlorophenols into 
which it will no doubt be possible to convert the two nitrodichloro- 
phenols (melting at 122° and 125°) are isomeric or identical amongst 
themselves and with the known trichlorophenol. 


TIl.—The Globe Siphon. 
By F. W. Harr. 


Tuts instrument consists of a siphon having a globe or other-shaped 
reservoir connected with its apex, for the double purpose of starting 
the action and holding a supply of liquid to prevent the rupture of the 
column in the limbs of the siphon through disengagement of gas 
from the liquid, or accidental admission of air. The arrangement is 
found useful in drawing off liquids from precipitates, the filter being 
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attached to one limb of the siphon, or in washing precipitates holding 
gas or air loosely among their particles. 


Professor McLeod observed that he had seen an instrument of very 
similar construction in use some five or six years ago in the laboratory 
of the Royal Institution. 

Mr. Hart stated that it was now about five years since he had first 
made one of these siphons, and as far as he had been able to ascertain 
no account had yet been published.* 

Mr. A. Vernon Harcourt said that he had had a siphon in 
use for a considerable time precisely similar to the one described. It 
is employed to maintain a constant level in the still of a distilled water 
apparatus, by supplying it with warm water from the worm-tub of the 
condenser. 


* A figure of a siphon in every way similar to Mr. Hart’s, except that it is 
furnished with a brass stopcock, is given in Griffin’s Chemical Handicraft, 1866, 
p- 178, fig. 1709. 
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Physical Chemistry. 


Researches on Ammoniacal Salts with Weak Acids (continued). 
By Berrnetor (Compt. rend., Ixxiii, 951—955, 1003—1007). 


THE opinion generally entertained that no thermal effects are pro- 
duced by mixing neutral salts is not justified by the behaviour of the 
salts with weak acids. Whilst the carbonates of potassium and 
sodium and the bicarbonate of ammonium are not only not decomposed 
by water, but do not evolve any heat when mixed with neutral salts 
of the alkalis, it is found that the neutral carbonates of the alkalis 
absorb heat on being brought together with the neutral ammonium 
carbonate, and liberate heat with the hicarbonate of ammonium. 
Neutral ammonium carbonate mixed with potassium or sodium carbo- 
nate liberates heat. 

Ammonium bicarbonate is decomposed by the carbonates of potas- 
sium and sodium, heat being absorbed, whilst it evolves heat when 
mixed with neutral ammonium carbonate. 

Ammonia alone does not produce any reaction with potassium car- 
bonate. 

These facts, illustrated by numerous data in the original paper, can 
only be explained on the supposition that neutral ammonium carbonate 
does not exist as such in its aqueous solution, but that part of it splits 
up into bicarbonate and free ammonia. If, then, potassium bicarbonate 
be present, it is neutralised by the ammonia. The action of the 
ammonium bicarbonate upon the neutral potassium salt is to be ex- 
plained as a double decomposition, inasmuch as potassium bicarbonate 
is formed, together with neutral ammonium carbonate, which again 
splits up in the manner already described. Whatever the original 
state of things may have been, the final equilibrium arrived at is always 
the same, giving rise simultaneously to five compounds, viz., the neutral 
carbonate of potassium (or sodium) and ammonium, the bicarbonates 
of the same bases, and free ammonia. 

As the bicarbonate of ammonium does not show any thermic reac- 
tions when brought into contact with the neutral salts or with the 
bicarbonates of potassium and sodium, and as the difference of the 
heats of combination of the bicarbonates of potassium and ammonium 
is the same as the difference of the heats of combination of the potas- 
sium and ammonium salts with strong acids, it appears that ammonium 
bicarbonate in presence of water is quite as stable as the bicarbonate 
of potassium and sodium. 

From this the author concludes that it is not the gaseous tension of 
ammonia and carbonic acid exhibited in the solid ammonium carbonates 
which causes these salts in their aqueous solution to change their 


states of equilibrium. 


C2 
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The partial breaking up of ammonium bicarbonate in presence of 
water may be compared with the partial decomposition of the alcoho- 
lates, the ethers, and sodium borate by water. As it seems that at the 
ordinary temperature the products of these decompositions are quite 
stable in presence of the compound which has furnished them, as for 
instance acetic hydrate and alcohol in presence of acetic ether, it is 
not advisable to characterise these complex systems of equilibrium, 
formed by an alcohol, an acid, an ether, and water, or by the bicarbo- 
nates of ammonium, ammonia, and water, as cases of dissociation, as it 
would deprive this term of its new and definite signification. 

During the formation of one equivalent of neutral ammonium carbo- 
nate, quantities of heat are set free which vary— 

1. With the concentration— 

From 6°2 to 5:3 heat-units, when the quantity of water at (about) 
20° c. varies from 110 H.O to 1100 H,0,. 

2. With the temperature— 

From 6°1 to 6°4 heat-units, when the temperature varies from 15° to 
22°, in presence of 110 H,0. 

Evolution of heat is increased by the presence of an excess of base, 
contrary to what takes place in the case of neutral salts with fixed 
alkali-bases : 


CO.* + NH;, in presence of 110H,0,, evolve + 6°17 heat-units. 
CO, + 2NH, . 220H.0. , +681  , 
CO, + 33NH; " 385H,0,  , + 7:03 m 


The heat of combination increases also with the degree of concen- 
tration : 


CO, + NH;, in presence of 6340 


3 202 
CO, + 14NH; ” ” 72 H,0, ” + 6°95 ” 
CO, + 2 NH; ” 9 803H,0, ” + 7°19 9 
CO,+23NH, ». > 998.0, . +729 « 
CO,+3NH, , .» 973H,0, . +735 « 


CO,+3iNH,; , , %106H,O, , +739 , 


The heat evolved increases with the quantity of ammonia present, 
and probably approaches the extreme limit 8°8, which would be 
the total heat of combination, if the quantities of heat evolved in the 
formation of the neutral carbonates of ammonium and potassium 
differed as much from each other as those liberated in the forma- 
tion of the ammonium and potassium salts with strong acids. 

The above results seem likewise to confirm the conclusion already 
referred to, that equivalent quantities of carbonic acid and ammonia 
when dissolved in water, combine only partially to form the two car- 
bonates, whilst some of the ammonia remains free. If this be true, the 
following reactions can be explained. 

“ When equivalent quantities of neutral potassium carbonate-and 
ammonium bicarbonate are brought together, the first products formed 
are monopotassium and diammonium carbonate, the latter of which, 
breaking up in the presence of water, causes heat to be absorbed. The 


*C=6 0=8. 
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measurement of the quantity of heat actually evolved proves that the 
decomposition is incomplete in the presence of only one, but complete 
in the presence of two equivalents of the neutral potassium salts.”’ 

On mixing monopotassium and diammonium carbonate, heat is 
evolved. 

Neutral potassium and ammonium carbonates mixed in presence 
of water give rise to an absorption of heat. 

On the supposition that the heat of combination is really 8°8, we can, 
from the heat actually evolved in a particular case of neutralisation, 
determine numerically the state of equilibrium of the system formed. 
For instance, CO, + NH; acting upon each other in presence— 


of 63H,0., evolving 6°40 heat-units, give 0°30C,0,;AmOHO + 
0°40 CO,;Am + 0°30NHs. 

of 110H,0., evolving 6°17 heat-units, give 0°333C,0,;AmOHO + 

of 220H.0., evolving 5°80 heat-units, give 0°38C,0,AmOHO + 
0:°24CO;Am + 0°38NHs3. 

of 1100H,0., evolving 5°30 heat-units, give 0°44C,0;AmOHO + 
0°12CO;Am + 0°44NHs. 


In general, it is proved that any system formed by a mixture of 
ammonia, carbonic acid, and water, always tends to the same state of 
equilibrium, whatever its original conditions may have been. When 
the original state of combination is less advanced than that required 
for the existence of equilibrium, heat will be evolved, the reaction be- 
coming exothermic, whilst the reaction will be endothermic, when the 
original state of combination is more advanced than that correspond- 
ing to the state of equilibrium. These cases of incomplete combination 
do not allow the application of the general principle of exothermic 
reactions which holds good for the complete combinations. 

It is this state of incomplete combination, that is to say, the manner 
in which the base of a salt divides itself between acid and water, 
which characterises the weak acids, and will in future enable us to 
define more precisely than before the vague terms weak and strong 
acids and bases. 

The neutral salts formed by strong acids are stable, inasmuch as the 
addition of water or an excess of base does not give rise to any decom- 
position or other reaction, indicated by the thermometer. Weak acids, 
on the other hand, form with most of the strong bases, and especially 
with ammonia, salts capable of being decomposed by water. The 
author found this same contrast between the strong and weak acids 
in his researches on the double decomposition of salts, 


R. S. 


Thermo-Chemical Researches on the Ammonia Salts. By M. 
BERTHELOT (Compt. rend., Ixiii, 1050—1059). 


Usvatty a reciprocal action takes place between two salts in solution : 
the thermal phenomena observed indicate that the strong acids com- 
bine, by preference, with the strong bases, leaving the w veak acids to 
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combine with the weak bases, so that the salt most stable in the pre- 
sence of water, and as a necessary consequence the one least stable, are 
formed. A great number of experiments are given in illustration. 

Ist. Both Salts formed with Strong Acids —When solutions of two 
neutral and stable salts are mixed, a feeble thermal effect is produced, 
which is not the sum of the effects produced by pure water on the two 
solutions separately, taken at the same temperature. Hence it follows 
that the saline thermoneutrality of Hess is never exact. 

2nd. One Salt formed with a Strong, and one with a Weak Acid.— 
The action of the following alkali-salts on salts of ammonia has been 
examined: neutral carbonates, bicarbonates, phenates, borates, cya- 
nides and sulphhydrates. The general results are that the potash or 
soda always combines with the stronger acid, leaving the ammonia to 
combine with the weaker. If the ammonium salt formed is stable in 
presence of water, the thermal effects produced by the mixing are but 
slight; if on the other hand the ammonium salt produced is decomposed 
by water, as the carbonate for example, an appreciable absorption of 
heat is the result. 

drd. Both Salts formed with Weak Acids.—Salts examined. Car- 
bonates and cyanides, carbonates and phenates, carbonates and borates. 

According to the author, all the facts brought forward in the paper 
show, that double decomposition takes place between salts in solution, 
by which the compound most stable under the conditions of the 
experiments is always formed chiefly, if not exclusively. A. D. 


Thermo-Chemical Researches on Dissociation. By P. A. Favru 
and C, A. Vatson (Compt. rend. lxxiii, 1144 to 1152). 


WueEN any crystalline salt is dissolved in water, a variety of phenomena 
take place; for instance, in the case of a crystal of sodium sulphate 
(NaSQ, + 10HO)* it may be conceived, in the first place, that there is 
a disaggregation of the molecules which compose the crystalline edifice, 
and that, moreover, there is an effect corresponding to fusion. The 
latter is probably of a complex nature, being accompanied (1) by the 
dissociation of the chemical molecules, and (2) by the separation 
of the water associated with the salt to form the crystal, or by the 
addition of more water to it. In order to render this phenomenon 
sensible, it is necessary to resort to thermochemical methods ; but, even 
then, serious difficulties present themselves: for, although the associa- 
tion of molecules will give heat, and their dissociation cold, still, 
the final result will represent only the difference between these two, 
and in the present state of science this difficulty cannot be resolved 
directly, although the results already obtained give hopes that it may 
be overcome.t 

The sulphates have many advantages for this investigation, as they 
differ considerably in their crystalline form; and while some are 


*O=8;8=16. 

t This problem resembles that of simultaneous equations of several unknown 
quantities in algebra, requiring, in order to solve it, as many independent equations 
as there are unknown quantities. 
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anhydrous and others contain more or less water of crystallisation, 
many of them, being isomorphous, are capable of crystallising together. 
These salts have been examined in the crystalline state, either anhydrous 
or containing more or less water of crystallisation, and in the state of 
salts partially dehydrated by heat or by treatment with alcohol. Table I, 
contains the results obtained with salts of various degrees of hydration; 
Table II, those given by isomorphous salts crystallised together. 


Tasre I, 
Substance. Heat units. Substance. Heat units. 
DRO TO 06.04.0004 0600 — 2182 MgSO,.HO .....cceeees 5493 
SS. eee — 2074 OS eee 4734 
ee — 1860 ME kt avaesadess 4216 
PO | ae — 1944 A, 6 Re ree 8010 
OU | ee -- 1680 Ss 54.0200 00 05.500859 10152 
Ce BIN oo. 55 00400000 ME TS S6ncesccohondees 9289 
oe + 235 ED, Ja.odenanead amen 8149 
CABO STO ondsicccccess + 1531 Pa 60.86 tbnddacesces 7085 
NaSO,.10HO ..........] — 9800 | CdSO, ......cccccccees 5344 
PNP EEEND 55.60.4000 0000 + 4812 OS RP errr rer re 354 
pee. + 2205 PP er — $8170 
ZnSO4.4°46HO.... ee ceee + 1354 (NH,)SO, ...... Sipe —- 975 
Ve | + 1198 
PaO BIUTHO: 620 0s0008 — 397 
Tasie II, 
Substance. Heat units. The crystals contain 


Copper sulphate and zinc sulphate crystallised together. 
BEBOLGRO 26 %s66066 0066 — 1166 23°28 per cent. ZnSO,.5HO. 
CuSO4.7HO .rrcsevevese — 2060 44°30 per cent. CuSO,..7HO. 
Copper sulphate and magnesium sulphate crystallised together. 


MgSO4.5HO weccseceeecs — 1194 10°94 per cent. MgSO,.5HO. 
CuSO,.7HO Cseseee — 2130 47°37 per cent. CuSO,.7HO. 


It will be observed that the anhydrous sulphates give very different 
numbers, although they are mostly positive, and that this difference 
disappears as the number of equivalents of water in the crystal in- 
creases. Hence it appears that the greater part of the heat evolved 
during the solution of an anhydrous salt, or of a salt in a state of 
hydration inferior to its normal state, is due to the formation of the 
crystal which contains the normal proportion of water. Moreover, 
the heat due to the combination of the first molecule of water, greatly 
exceeds that due to the succeeding molecules: thus between anhydrous 
magnesium sulphate and the same with one equivalent of water, there 
is a difference of 4659 heat-units for the addition of one equivalent 
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of water, whilst between magnesium sulphate with five and that with 
seven equivalents, there is only a difference of 666 for two equivalents 
of water. 

Another question now arises as to what is the state of a salt partly 
dehydrated by alcohol ? It will be found, by interpolation of the num- 
bers in Table I, that the number of heat-units corresponding to 
zinc sulphate dehydrated by alcohol and containing five equivalents of 
water, is 1000, whilst zinc sulphate with five of water, obtained by 
crystallisation with copper sulphate, gives — 1166, being a difference 
of 2166 heat-units. 

Again, with regard to double salts, it is found by experiment that the 
amount of heat set free by the solution of one of two salts re- 
mains sensibly the same, even if the water already contains the other 
salt in solution, so that if two salts are dissolved in water, the total 
amount of heat is the same as the sum of the two determined separately. 
If, however, they exist crystallised together as a double salt, they give 
a very different result :— 


Difference 
Substance, Heat units. |A. Sum.| Substance. apg between 
A and B. 
1 rr — 3170 Double - salt 
CuSO, 5110 i] = qei6e —4386 | with 7HO.. f| ~ 7180 | 2794 
Hy)SO, ..00..| — 975 Double _ salt ‘ 
CuS0,.5HO ....| — 1216 —2191{ with 7HO. - — 6623 | 2401 
eee — 4574 ~; f|Double © salt 
CuCl2HO 2. 12!: + 2323f |~22514| with ono.. s}| — S49 | 1241 


It will be seen from the table that the amount of cold produced by 
double salts in dissolving is much greater than the sum of the amounts 
produced by the two salts dissolved separately. The author explains 
this by supposing that a certain amount of work is done in the forma- 
tion of a double salt, giving rise to a disengagement of heat, and that 
when the double salt is dissolved, there is an inverse work of dissocia- 
tion, characterized by cold; according to this supposition, the numbers 
in the column of differences represent the work of association or 
dissociation. Experiment also seems to establish a relation between 
the heat disengaged and the contraction which takes place when a salt 
is dissolved. If the density, d, of an anhydrous salt is known, the 
volume, V, occupied by an equivalent, p, can be deduced from it. 
When this equivalent is dissolved, say in a litre of water, it is easy 
to determine the increase of volume v. The difference V — v represents 


then the contraction of the salt on being dissolved, whilst Les ? will 


represent the coefficient of contraction with respect to the original 


volume V, 
The values of d in the following table are those given by Filhol; the 
values of v are deduced by methods to be published shortly by one of 


the authors. 
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n 4 Fess 
—* p a |v=2lo0| ro > | « 
KSO, . 87 gr 2°6 33 | 21] 12 0°36 | — 3170 
NaSO,. 71 2°6 27 10 17 0°63 354 
EE Oe ree 80 3°5 22 4 18 0°81 8149 
MO san eeansuue 80°75 3°4 23 4 19 0°83 9289 
Og o6ve09- 00 «.| 60°50 2°6 23 3 20 0°87 10152 


In this table ¢ is the number of heat-units, and it will be seen 
that they increase in the same ratio as the contraction V — v, or the 


V—v 


coefficient of contraction ; from this it would appear that the 


heat disengaged increases with the coniraction effected in the sub- 
stance, and is, at least partly, the immediate consequence of it. 


C. E. G. 


Researches on the Thermal Effects produced during the 
Electrolysis of the Hydracids (sequel). By P. A. Favre 
(Compt. rend., lxxiii, 971). 


THe author has examined the thermal effects observed during the 
electrolysis of hydrochloric, hydrobromic, and hydriodic acid. The 
diluted acids were placed in a voltameter furnished with a parti- 
tion, so that the liberated haloid was kept from contact with the 
hydrogen disengaged at the other pole. Under these circumstances, the 
heat absorbed in the voltameter will, after the necessary corrections, 
be the thermal equivalent of the analysis of the acid. The results 
are laid down in a series of tables. The author has also examined 
the thermal effects produced by substituting the above hydracids 
for sulphuric acid, in a Smee’s battery. He comes to the conclusion 
that the numbers obtained as above, in the case of these hydracids, are 
really the thermal equivalents of their analysis ; whereas, as previously 
pointed out by the author, the heat absorbed by oxyacids during their 
decomposition is the thermal equivalent of the analysis of water, and 
not of that of the acid. Finally, the author arrives at the conclusion 
that, in each voltaic couple, the molecules are electrolysed successively, 
and that when the absolute nwmber of vibrations which correspond to a 
given intensity of the current has been determined, the absolute weight 
of the chemical molecules will be known. Pe 


On certain Phenomena observed in the Mutual Precipitation 
of Dilute Silver Solutions by the Chlorides, Bromides, and 
Iodides of Hydrogen and the Alkali-metals. By J. Sras 
(Compt. rend., Ixxiii, 988—1002). 

In the precipitation of a silver solution by a chloride, a point is arrived 


at when a drop of a decimal silver solution produces a turbidity before 
the liquid has completely ceased to be rendered turbid by the addition 
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of chloride. With care, a point may be hit at which equal opalescence 
is produced by adding either a drop of decimal silver or of decimal 
chloride solution. When now, the liquid being divided into two parts, 
decimal chloride solution is added, drop by drop, to the one part, and 
decimal silver solution to the other, it is found that in the latter case 
the opalescence gradually increases, whilst in the first it diminishes. 

When, on the other hand, the silver solution is precipitated by a 
decimal iodide or bromide solution until a further drop produces no 
more turbidity, it is found that after neutralising this last drop by a 
drop of decimal silver solution, the liquid remains perfectly clear on the 
addition of a decimal solution either of silver, or of alkaline bromide or 
iodide. 

Gay-Lussac’s method for the determination of silver in the wet way 
is founded on the supposition that silver chloride is absolutely insoluble 
in water and in acids; but in reality this compound is more or less 
soluble according as it exists: (a) in the gelatinous state; (b) in the 
curdy state; (c) in the state of powder; (d) in the granular, scaly, 
crystalline, or melted state. Of these modifications only d is com- 
pletely insoluble in water of the ordinary temperature, whilst of the 
others, b is the most soluble. 

The solution of b or ¢ in pure or acidulated water can be com- 
pletely precipitated by adding a solution of silver or of an alkaline 
chloride. The quantities of silver salt or of chloride, which are each 
capable of completely precipitating the silver chloride, are chemically 
equivalent to each other, and the silver and chlorine contained in 
them are three times as great respectively as the quantity of silver or 
of chlorine which is to be thrown down. 

The solubility of the silver chloride is not at all influenced by the 
salts formed simultaneously with it, and is exclusively due to the pure 
acidulated water. 

The presence of nitric acid increases the solubility of modification c, 
but not that of b. 

A saturated solution of the granulated silver chloride is likewise 
precipitated by chloride or by silver-solution, and for every unit of 
silver thrown down, not less than three units of silver or of chlorine are 
required in the precipitating liquid. This modification cannot, how- 
ever, be precipitated completely, as solutions containing less of it than 
zs of the quantity required for saturation are not rendered turbid by 
decimal silver or chloride solution. R. S. 


On Refraction and Dispersion in Selenium. By J. L. SirKs 
(Pogg. Ann. exliii, 429—439). 


Tue author has examined the refraction and dispersion in selenium by 
observing Newton’s rings in thin layers of selenium, obtained by 
melting selenium between two plates of parallel glass. 

The following table gives in column 2 the wave-lengths in thousands 
of a millimeter corresponding to the various Fraunhofer’s lines in 
column 1; in column 3 the observed indices of refraction, and in 
columns 4 and 5, the same as calculated by means of Cauchy’s and 
Christoffel’s formule respectively. 
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MD svvsse 0°7609 2°653 2°653 2°652 
Brcveseee ‘7190 2°691 2°690 2°691 
BD vadese 6871 2°730 2°730 2°730 
G sssves 6566 2°786 2°783 2°779 
Oscsscees 6281 2°857 2°851 2°842 
DD sess 5895 2°98 2°98 2°98 


The dispersion in selenium is extremely great, as will be seen by the 
following table, giving the values of n, — n,, Ng — Ng, % — Ny and 
Np — Ne for water, calespar, bisulphide of carbon, and selenium; the 
numbers given are obtained from the real numbers by multiplying the 
latter so as to bring the value of 2~ — 7, in each case to 100. 


Pe WE site 66éinneeeens 36 31 33 88 
For calospar. ....... ccess 36 30 34 90 
For bisulphide of carbon .. 3: 31 35 99 
[er 29 30 42 146 
A. D. 


On the Spectra of Phosphorus and of Compounds of Silicon. 
By G. Sater (Compt. rend. Ixxiii, 1056). 


Wuen the temperature of a hydrogen flame containing phosphorus, is 
lowered by directing against it a jet of water or air, the phosphorus 
spectrum observed consists of bands. Some of these bands correspond 
with lines seen in the line-spectrum of phosphorus; some appear to 
belong to a distinct order of spectrum. 

The haloid compounds of silicon, when volatilised in the hydrogen 
flame, give spectra consisting of bands, rendered much more distinct 
by the use of the jet of air. The bands thus obtained agree generally 
in position with those of free silicon; they do not coincide with 
any of the more important lines in the electric spectrum of silicon. 
Fluoride of silicon, when volatilised in the flame, gives a continuous 
spectrum, but in Geissler’s tubes it gives a magnificent spectrum of 
bands. 


A. D. 


Observations on the Colour of Fluorescent Solutions; By 
Henry Morton (Am. J. of Sci. [3] ii, 355). 


An abstract of a previous communication on the above subject was 
given in the last volume of this Journal, page 992. Since the 
publication of that paper, the author has noticed a certain pheno- 
menon, which, while it in no respect affects the observations already 
recorded, or the general conclusions therefrom deduced, nevertheless 
renders negative some of the corroborative evidence which was pre- 
viously offered in support of those conclusions. 

It has been found that a very faint blue fluorescence is always 
visible in connection with the Geissler tubes in which the solutions 
were examined, and upon further experiment it was proved that any 
liquid whatever, when examined in this manner, was capable of exhibit- 
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ing the phenomena of fluorescence, although in itself it might be 
entirely destitute of fluorescent properties. 

The explanation of this fact is simple. The greater portion of the 
feeble fluorescent light in passing from the glass to air will suffer total 
reflection at the outer surface of the glass; but if water or any other 
liquid be substituted for the air, the higher refracting power of the 
liquid will diminish the above reflection, and a larger quantity of light 
will reach the eye. The fluorescence of the tube being in this way in- 
creased, it naturally led to the supposition that the action was due to 
the liquid under examination. This fact renders valueless the experi- 
ments made with the vacuum-tube upon solutions of turmeric, but 
fresh observations with the spectroscope, in which extraneous fluores- 
cence was eliminated, confirm the author’s former conclusions as to the 
true colour of fluorescence in this liquid. The faint fluorescence 
noticed when solution of uranium nitrate was examined, can now be 
referred entirely to the above-mentioned phenomenon. 

The author qualifies his former deduction, by stating that he does 
not assert that all solutions give a blue fluorescence, but simply those 
substances which he has examined. - 

J. W. 


The Action of Light upon Chlorine and Bromine: By HE. 
Buppe (Phil. Mag. [4], xlii, 290—294). 


In the experimental prosecution of deductions drawn from the hypo- 
thesis that “the molecules of most elementary gases consist of two 
atoms,” the author has arrived at some remarkable results with regard 
to chlorine and bromine. 

Assuming the above theorem to be correct, it is natura] to conclude 
that the so-called combination of two elementary gases must in general 
be preceded by the splitting up of their molecules into isolated atoms, 
and that consequently such a combination will be promoted by any 
influence which induces a separation of similar atoms, provided it does 
not at the same time hinder the combination of dissimilar atoms. 

It is known that by insolation the chemical activity of chlorine is in- 
creased. The hypothesis advanced by the author in explanation of 
this fact assumes that light tends to resolve, or actually does resolve, 
the chlorine molecule into its constituent atoms—in other words, that 
light diminishes the force uniting Cl with Cl, and that occasionally, 
through the co-operation of light and internal motion (heat), a mole- 
cule, Cl,, is actually split up into its constituents Cl + Cl. Ifthe chlorine 
be pure, then the isolated atoms of chlorine will revolve like inde- 
pendent molecules between the undecomposed molecules Cl, ; occasion- 
ally two of them will meet and reunite, so that finally, in case of a con- 
stant intensity of light, and constant temperature, there will be reached 
a state of dynamical equilibrium in which at any given moment, the 
number of molecules split up will exactly equal the number of mole- 
cules reproduced. 

In a mixture of chlorine with hydrogen the separation of the mole- 
cular bonds of union would be facilitated by the affinity of the atom 
Cl for the foreign atom H, and combination would ensue as soon as 
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molecular disruption had taken place ; but in free chlorine there would 
always of necessity exist a certain proportion of uncombined atoms, 
and from this fact, together with Avogadro’s theorem, is drawn the 
conclusion that this gas, through insolation, increases in specific volume, 
the increase depending doubtless upon the intensity of the light. 

Moreover, it is extremely probable that the reunion of chlorine atoms 
involves a production of heat; if so, the rays of high refrangibility 
would do a kind of work which would ultimately lead to a small 
stationary increase of temperature. The final conclusion drawn from 
this assumption is that chlorine, when exposed to chemical rays, will 
expand, but will contract to its original normal volume when no longer 
under the influence of light. 

These propositions were tested by experiment in the following 
manner. A Leslie’s differential thermometer was filled with chlorine, 
and oil of vitriol previously saturated with chlorine substituted for the 
index fluid. The bulbs were then placed so that either of them could 
be illuminated by any portion of the solar spectrum, while the varia- 
tion in the position of the index during the action of the light was read 
off with the aid of a telescope. 

As had been anticipated, a small expansion of the gas took place. 
When the bulb was exposed to the red and yellow portions of the spec- 
trum, the displacement of the index amounted to about 1 millimetre, 
but a maximum of 6 to 7 millimetres was obtained when the bulb was 
illuminated by the violet and ultra-violet rays. 

Control experiments were then made by exposing an ordinary 
differential thermometer to the action of the more refrangible rays, but no 
increase of temperature could be observed. 

A differential thermometer, charged with carbonic anhydride and 
ether, behaved in the blue rays as in the previous instance. The 
contents of these bulbs should absorb heat to a much greater extent 
than when charged with chlorine. 

A thermometer filled with chlorine was kept in a water-bath and 
exposed to direct sunlight. By alternately shading the one and the 
other of the bulbs, a displacement of the index amounting to several 
centimetres was obtained. This expansion is attributed essentially to 
the action of the chemical rays, more especially so, since it was found 
that when a thermometer filled with carbonic anhydride was placed 
under precisely similar circumstances, no action whatever was ob- 
tained. 

The author is of opinion that the hypothesis which he has advanced, 
viz., that light actually decomposes chlorine molecules into chlorine 
atoms is no little supported by the fact that the rays which cause the 
expansion of chlorine coincide with those which are known to render it 
chemically active. J. W. 


On the Chemical and Mechanical Alterations of the Haloid 
Salts of Silver by Light. By Cari Scuuttz-SeLLack (Pogg. 
Ann. exliii, 439—449). 


THE author has examined the effect of light on the chloride, bromide, 
and iodide of silver. He shows that the effect is twofold—one a 
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chemical one, resulting in the liberation of the haloid and the produc- 
tion of a subsalt insoluble in hyposulphite, the silver and the haloid 
being separated by the light: the other is a mechanical effect, pro- 
duced chiefly in presence of an excess of the haloid, whereby the 
chemical action is entirely prevented, and consists in a disintegration 
of the particles of the haloid salt, the particles becoming finer and 
finer as the action of the light continues. The latter phenomena may 
be imitated without the help of light. The results of the experiments 
is finally summed up as follows :— 

1. Chloride, bromide, and iodide of silver suffer dissociation when 
exposed to the action of light ; the vapour-tension due to this dissocia- 
tion is small in the case of chlorine and bromine, extremely small in 
the case of iodine. 

2. If the chemical decomposition of the silver salts is prevented by 
the presence of the free haloids, they undergo a mechanical disintegra- 
tion; in presence of substances absorbing the haloids this effect is 
slight; by enclosing the silver salt in some solid substance, as varnish 
for example, this disintegration is prevented. Only the ultra violet, 
and the violet, perhaps down to the line G, have any action. 

3. As the particles of the iodide of silver film become smaller and 
smaller, a series of colours are observed by transmitted light, due most 
probably to interference. 

4. Even without the action of light, an iodide of silver film on col- 
lodium may be made to show the same series of colours, when it is 
produced in various degrees of subdivision, by rapid precipitation, or 
by slow solution of the precipitated film. 

5. The behaviour of silver iodide, in presence of excess of iodine, 
may be utilised for the production of photographic pictures which may 
be termed imechanical silver iodide pictures. hey are soluble in sodic 
hyposulphite. 

6. Chemical silver iodide pictures obtained on a film of silver iodide 
which is either moistened with a silver solution, or rests on a surface 
of silver, consists, in the parts affected by the light, of subiodide of 
silver, which is insoluble in sodic hyposulphite. The chemical picture 
may be developed even after the removal of the soluble iodide of 
silver; the mechanical picture cannot be developed at all. 

7. The process of photographic development is connected essentially 
with chemical decomposition. The surface film of subiodide, bromide, 
or chloride of silver, of extreme tenuity, possesses the remarkable pro- 
perty of fixing particles of nascent silver or mercury. 

8. The haloid salts of copper, on a copper support, can also be pho- 
tographically developed by means of mercury. 

A. D. 


On the Colour of Opaque Media and on the so-called Colour 
Phctography. By C. Scuunrz-Sentack (Pogg. Ann. cxliii, 
449—451). 

In a preceding paper the author showed that iodide of silver is con- 

verted into a powder when exposed to the action of light, the powder 

becoming finer the longer the exposure lasts. The colours shown 
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during this progressive comminution, brown, red, green, blue, greyish- 
white, must be looked upon as colours of a thin layer of the opaque 
medium when the size of the particles, and the intervals which separate 
them, are less than } wave length. That the colours are not interfe- 
rence colours of the individual particles (corresponding to the colours 
shown by thin plates) is shown by the fact that they are altered if the 
air contained in the interstices is replaced by water or varnish. 

The colours obtained in so-called colour-photography are due, most 
likely, to a similar cause. The colour produced will depend on the 
time of exposure and the intensity of the light; the apparent specific 
action of various colours may be due entirely to the amount and in- 
tensity of violet light they contain. The production of colours cor- 
responding to the colour of the light employed is thus entirely acci- 
dental, and the real problem remains unsolved. 


A. D. 


Researches on the Invisible Photographic Image. By 
H. Voce (Deut. chem. Ges. Ber., iv, 825—827). 


Ir has been already pointed out by the author that the substances 
which have been found capable of replacing argentic nitrate in render- 
ing argentic iodide more sensitive to light, have the property of fixing 
free iodine, and that any other substance which possesses this property 
without of itself affecting argentic iodide, may also be employed in- 
stead of argentic nitrate. Further researches have confirmed these 
observations, but at the same time have disclosed an important dif- 
ference in the behaviour of the argentic iodide to light, according as it 
is moistened with solution of argentic nitrate, or with one of the other 
sensitisers. 

Argentic iodide, as was pointed out by the author seven years ago, 
exposed to light with solution of argentic nitrate, completely loses the 
imprint of the light by treatment with solution of potassium iodide, 
after which it becomes impossible to develop an image on it. He has 
since found, on the other hand, that, exposed to light with solution of 
potassium ferrocyanide, argentic iodide does not lose the imprint of the 
light by after-treatment with potassium iodide. 

The cause of this difference must be attributed to the special reac- 
tion of iodine with solution of argentic nitrate. 2AgI decompose into 
Ag.T and'T, and the latter forms with the silver solution, argentic iodide, 
argentic iodate, and free nitric acid :— 


6I + 6AgNO,; + 3H,0 = AglO; + 5AgI + 6HNO,. 


This reaction, taking place in presence of light, the AgI thus pro- 
duced is at once further reduced by the excess of AgNO, present, and 
forms argentous iodide. This reaction takes place thus— 


14AeT + 12AgNO, + 6H,0 = 12Ag.1 + 2AgIO, + 12HNO;. [1] 
The seat of the invisible image contains, therefore, argentous iodide, 


argentic iodate, and free nitric acid. 
The decomposition is entirely different in presence of potassium 
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ferrocyanide. This salt, by taking up iodine from the argentic iodide, 
passes into potassium ferricyanide and potassium iodide : 


2Agel + KiFeCy, = Ag.I + K;FeCy, + KI. [2] 


Now it is known how readily iodates in contact with iodides yield 
free iodine in presence of an acid. The same reaction also takes place 
when potassium iodide acts upon the photographic image formed upon 
argentic iodide in presence of argentic nitrate, [1] and the free iodine 
thus formed at once converts the argentous iodide into argentic iodide 
again, so that the image is destroyed. 

Such an effect is evidently impossible in the case of the image pro- 
duced under potassium ferrocyanide, [2] since under the circumstances 
potassium ferricyanide and potassium iodide do not decompose each 
other. 

The loss of the invisible image observed by Lea to result from leav- 
ing it for a long time in the dark, and considered by him to be due to 
a physical change, admits of ready explanation on chemical grounds, 
as being the effect of an inversion of equation [1], the left side becom- 
ing the right, 

These phenomena are, however, seriously interfered with if the 
silver-solution is impure, as is so frequently the case in practice, on 
account of the impurities derived by the bath from the collodion. The 
imprint of the ight upon argentic iodide under solution of argentic 
nitrate, in presence of such organic substances, is not destroyed by 
after-treatment with potassium iodide. Very minute quantities of 
these matters are sufficient to cause this abnormal action of the silver- 
bath. The author has found ‘006 grms. of permanganate sufficient to 
destroy them in 1200 c.c. of abnormal 10 per cent. silver-bath, and to 
restore the bath to a normal condition. 

It is remarkable, and as yet without explanation, that potassium 
ferrocyanide also destroys the imprint of the light upon argentic iodide 
under argentic nitrate, notwithstanding that this salt actually promotes 
very decidedly the change of the argentic iodide by light. 

The decomposition which occurs in the presence of other iodine-fixing 
substances during the exposure of the argentic iodide to light, is analo- 
gous to that given in [2]. Usually there are formed an oxidation pro- 
duct and a body of the ” of hydriodic acid, as, for example, with 
sodium sulphite :— 


4AgT + Na,SO; + HO = Na.SO, + 2HI + 2Ag.I. [3] 


On comparing equation [1] with [2] and [3] it will be seen that 
14 equivalents of argentic iodide exposed to light with the silver-solu- 
tion yield 12 equivalents of argentous iodide, and only 7 with ferro- 
cyanide and other bodies. This explains how it is that argentic nitrate 
gives images so much more intense than those formed with other sensi- 
tisers, and why the silver salt is to be preferred before all others for use 


in photography. 
EK. D. 
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Inorganic Chemistry. 


On the Composition of Atmospheric Air and Rain-Water. By 
R. Angus Situ (Sixth and Seventh Reports of the Inspector 
under the Alkali Act of 1863). 


Ivpvrities of the atmosphere may be discovered by an examination of 
the rain-water of the locality; or the air may be subjected to artificial 
washing, and these washings examined. The author has employed 
both methods. He considers the latter method as affording a more 
accurate comparison between different atmospheres, since the composi- 
tion of rain-water necessarily varies according to the amount which 
falls in a given time, the rain of a dry season being far more impure 
than the rain of a wet season. 

The author’s examinations of rain-water are very numerous. The 
modes of determining the various impurities were in no case gravi- 
metrical, owing to the small volume of water at disposal. The ammonia, 
albuminoid ammonia, and nitric acid were estimated by Wanklyn, 
Chapman, and Smith’s methods. The hydrochloric and sulphuric acids 
were determined from the quantity of water required to produce a 
certain standard amount of whiteness with solution of silver or barium. 
The permanganate test was applied to the acidified water, the experi- 
ment lasting a few minutes only. The more characteristic results are 
given in the accompanying table :— 


Ran Water.—Average impurities per million parts. 


8 3 3/35 , * g 
c | [odie 2] 4 feel 3 le28 
; s/s a] °§ 33 
Where collected. 23/23 /2S a\eee| § a S| & |p & 
ES\|£3 15% S/ee2| € 28) 8 les 
O° 1S" ee sleoa) & 28) 8 Oss 
wo)" le BP eas la | Fe 
Ireland, Valencia.......+.++ 48 °67| 2°73 6 | None 18 03| *37| °05 
Scotland, five sea coast country 12-281 3-61] 29 14| +48) -11| °37 02 
places, west . occ cceccecces | 
Scotland, eight sea coast coun-|}}9.9]| 7-gg| 59 | 2°44) -99 “11] 47] 65 
try places, CASE. cceceseeens 
Scotland, twelve inland — 3381 2-06] 61 81] +53 04) °31 26 
Places ..cccecccccceces 
England, twelve inland country ¥Y 1} 3:99) 5-52| 138 | None |1:07| *11| °75 47 
DU ackceeesshseueneae | | 
Scotland, six towns (Glasgow } 5°8616°50| 282 | 3°16 3°82) -21/1°16| 1°86 
excluded) ...sssseeeeeee ee . jes 
Darmstadt ....sccccssseecees| “97/29 °17) 2998 | 1°74) — | — | — | — 
ROD 80.06 0000 s0e0eseesese 1 — ‘49| 1645 | 3°10 3 45) *21| 84, — 
England, six Te 8-70134-°27| 394] 8-40\4- 99 21! ‘85! 2°74 
TOWNE .cccccnccccccccces 
ee ere 5-anes-00 768 | 10°17 |5 96) °25|1°01) 3°22 
Glasgow ...ccecececeeeeeeess| 8°97/70°19) 782 [15 ad ie ‘10 — = 10°04 
* Nitrous acid is here included. + Average of a few specimens only. 
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It appears that the amount of chlorides in rain-water is dependent 
on the distance from the sea, and on the direction and force of the pre- 
valent winds ; the combustion of coal has a slight effect in increasing 
the quantity. Sulphuric acid is derived chiefly from the combustion 
of coal, but is also a product of vegetable and animal decomposition ; 
it always increases as we proceed inland. In sea water the proportion 
of hydrochloric to sulphuric acid. is 100 to 11°6; excess of sulphuric 
acid over this proportion is due to terrestrial contamination. Free 
acids are rarely found, save in the rain-waters of towns. Ammonia is 
chiefly connected with the combustion of coal, and to a lesser degree 
with the decomposition of organic matter. Albuminoid ammonia is 
related solely to animal and vegetable life. Nitric acid may be taken 
as a measure of “ purified sewage.” The permanganate test denotes a 
variety of products, both from coal and organic decomposition. 

To examine air by washing, the author shakes 50 c. c. of water inan 
empty 2-litre bottle; then draws out the washed air by one stroke of a 
flexible bellows-pump 14 times the capacity of the bottle; agitates as 
before the fresh air which has entered ; and repeats the operations 10 to 
100 times, according to the purity of the atmosphere. In this plan the 
volume of air used is only known approximately, the results are there- 
fore comparative instead of absolute. The following are some of the 
results obtained by washing, the purest air being taken as 100 :— 


Locality of atmosphere. |H¥4ro-| Sul- |r ocality of atmosphere. | Am- eae 
y phere. | chloric phuric ae oe . : 

acid. | acid. es 

monila. 
Blackpool....... cecceee| 100 100 | Imellan ........e0e0+-{| 100 100 
Didsbury ...... peewee Ger B20 Fond On ....00.60060000 08 117 116 
Buxton ..ceeeseee covcce| 247 345 | Metropolitan Railway..| 188 | 271 
London....scsscccccsce| 820 361 | Glasgow....eeseveveee| 159 | 221 
Bs BEM. ee scvvecee ..-| 516 468 | A bedroom .......05. 194 173 
Manchester ............| 369 549 | Office at Manchester ..| 235 194: 
Metropolitan Railway....| 974 | 1554 | A midden ............| 644 302 

J 


By means of these air washings a chemical climatology may be esta- 
blished. 

The author has determined the amount of oxygen and carbonic acid 
occurring in air under a variety of circumstances; the more charac- 
teristic results are as under. 


Whass ecliected. Oxygen Carbonic acid 
per cent. per cent. 
Tops of hills, Scotland ......sceccseesees 20 ‘980 0332 
London, parks and open places........ oes 20950 0394 
London (average of 68 analyses) .......... 20°885 0439 
Glasgow, Open places ...ccccccccscscceces 20 ‘929 0461 
Glasgow, closer places....ccseseccesoccecs 20 889 "0539 
Metropolitan Railway tunnels ............ 20 °700 "1452 
Theatres, worst parts ...ceecsseesees bases — *3200 
Mines (average of 339 analyses) ........4. = ‘7850 
When candles go out 6. .ccccceccscccess 18 500 — 


R. W. 
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Researches on Ozone, Hydrogen Peroxide, and Ammonium 
Nitrite. By H. Srruve (Zeitschrift fiir Anal. Chemie, x, 292— 
298). 


Tue author refers to his former publications respecting the presence of 
hydrogen peroxide in the atmosphere; he then states that later re- 
searches, made in Asia, have confirmed his former results, and showed 
also the presence of ammonium nitrite. He concludes that ozone, 
hydrogen peroxide, and ammonium nitrite, are clearly connected ; also 
that these are produced by all processes of combustion in the atmo- 
sphere, whether on the large scale, as in lightning flashes, or on the 
small scale, as inthe combustion of hydrogen, carbon, &c., on the earth. 
He also refers to the labours of Schénbein, who, in 1861, showed 
that in the slow oxidation of phosphorus there are produced—in addition 
to ozone—phosphorous, phosphoric, nitrous, and nitric acids, ammonia, 
and hydrogen peroxide. Bdttger also demonstrated the presence of 
hydrogen peroxide in the products of combustion of hydrogen and 
carbon. Loew, in 1869, showed the presence of ozone in flame.* 

The author now attempts to show that all three substances occur 
together in many phenomena of combustion. Ifa hydrogen flame 
be burned beneath a long, drawn-out funnel, the presence of ozone is 
easily shown at the upper opening of the funnel; and if the water 
on the sides of the funnel be collected and examined, hydrogen 
peroxide and ammonium nitrite are recognised by their behaviour with 
potassium iodide. 

The author states that not only is ozone a product of the vital pro- 
cesses of all animals, but that ammonium nitrite also is present in the 
expired breath, in especially large quantities after eating. 

The presence of hydrogen peroxide in expired breath is regarded by 
he author as not quite satisfactorily proved. 

=. a Be 


Decomposition of Nitric Acid by Heat. By L. Carius (Deut. 
Chem. Ges. Ber., iv, 828—834). 


Ir is known that nitric acid is decomposed by heat, with formation of 
oxygen, water, and nitrogen peroxide. Its decomposition begins at the 
boiling point of the strongest acid (Mitscherlich), and must be com- 
plete at a red heat. The author believes he has determined, with 
apparently sufficient accuracy for all purposes, the nature of the pro- 
ducts of this decomposition, its gradual increase with the temperature, 
and the point at which it becomes complete. This he has done by 
taking the vapour-densities of the products of the decomposition at 
different temperatures. 

On account of the weakening of the acid during distillation, and the 
dependence of the degree of this upon the pressure (Roscoe), it became 
necessary to ensure, at the temperature of the decomposition, both the 


* See also Than, this Journal [2], ix, 483. 
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vaporisation of all the acid employed, and the thorough mixture of the 
resulting gases. 

Two methods were adopted, in order to control the results. One 
was a modification of Dumas’ method, consisting essentially in first 
effecting at the desired temperature the complete volatilisation of the 
acid, and the uniform mixture of the products in the sealed vessel, 
then reducing the tension to that of the air by a brief opening of the 
vessel and sealing it up again, and proceeding with the operation much 
as usual, the residual air and the oxygen from the nitric acid being 
measured, and correction made for the latter. 

The other was a new method of taking vapour-densities, specially 
adapted for those cases where it is desired to employ easy and accurate 
weighing, and where it is not possible to work over mercury, as in 
Gay-Lussac’s method. The substance is weighed in a sealed bulb, and 
placed in a wide glass tube, serving for the determination. This tube 
is then filled with an indifferent gas (in this case, air), drawn out to a 
long capillary point, and then sealed at known pressure and tempera- 
ture. After breaking the bulb, the tube is heated and maintained for 
a sufficient length of time at a constant temperature (most conveniently 
in a vapour-bath formed of a larger tube enclosing it) and frequently 
rotated, so as to. ensure thorough mixing of the gases. The drawn 
out extremity of the tube is then made to project from the bath, heated 
in the flame till it blows out, and, so soon as the tension has sunk to 
that of the air, re-sealed, the temperature of the bath, and the height 
of the barometer being at the same time read off. After cooling, the 
point of the tube is broken off under water, or a very dilute solution of 
soda, the quantity of the residual gas ascertained, and the capacity of 
the tube determined. 

For calculating the volume, W', of the vapour, and its specific gravity, 
8, we have— 

Tr ’ ) 
Ww = (V-0)8" = and s = Ls X 773. 
v Ww 
where A is the weight of the substance employed, S° the volume of 
the indifferent gas (cubic contents of tube minus volume of liquid 
used), v' the volume of the latter after opening the tube in the flame 
(corrected for the oxygen set free, in the case of nitric acid), and V' 
the total volume of gas at the moment of sealing up again, all measure- 
ments being taken at 0° and 760 mm. Some test-experiments with 
bromine-vapour gave good results by this method. 

A correction for the 0°45 per cent. of water which still remains in 
the strongest acid that can be obtained is unnecessary, as it falls within 
the limits of error of experiment. 

The vapours formed from nitric acid at different temperatures show 
a decrease in specific gravity with an increase, but not proportionately 
to it, of the temperature up to about 256°, from which up to 312° 
the specific gravity has been found to remain constant. The specific 
gravity is then (H = 1) almost exactly 18, that is, 4 of the specific 
gravity of nitric acid, vapour, £3, or the number required by complete 
decomposition, according to the equation— 


(NHO;), — (NO:)2 -+ H.O + O. 
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The author shows the improbability that either nitrous acid or nitric 
oxide is formed by the decomposition of nitric acid, and concludes 
therefore that the only one that occurs is that according to the above 
equation, and that this is complete at about 256°. 

He gives a formula for calculating the extent per cent. of the decom- 
position by which the following table has been calculated. In it the 
specific gravities of the mixed vapours from nitric acid, at temperatures 
up to 256°, have been obtained from the direct results by interpolation. 
The two given above 256° are direct resultsv 


Temperature of | Sp. gr. | Decomposition Oxygen from 
Decomposition. | H=1. per cent. 1 grm. NHO;. 
86° 29°6 9°53 8°43 c.c. 

100 29-1 11°77 10°41 ,, 
130 27°6 18°78 16 62 ,, 
160 25°8 28°96 26°22 ,, 
190 23°0 49 +34 43 ‘69 ,, 
220 20 °4 72°07 63°77 ,, 
250 18°6 93 03 82°30 ,, 
256 18°0 100-00 88°47 ,, 
265 17°9 aac ia 
312 17°8 _ _ 


K. D. 


On the Hydrochlorides of Hydroxylamine. By W. Lossen 
(Zeitsch. f. Chem. [2] vii, 826—329). 


On mixing a concentrated aqueous solution of 1 mol. hydroxylamine 
hydrochloride, NH;0.HCl, with a solution of 1 mol. hydroxylamine in 
absolute alcohol, the salt 2NH;0.HCl separates in large thin crystals or 
in needles. By dissolving it at a very gentle heat in a small quantity 
of water, and cooling, or evaporating the solution over sulphuric acid, 
it is obtained in apparently rhombic prisms, whilst in the mother-liquors 
the sesquihydrochloride, 3NH;0.2HCI, is contained; this salt is best 
obtained by dissolving NH;0.HCl and 2NH;0.HCI in a little water at a 
gentle heat. It forms large crystals, showing a great number of faces, 
and belonging probably to the rhombic system. On addition of abso- 
lute alcohol to the mother-liquor of these crystals, the semihydrochlo- 
ride crystallises out, a fact which seems to be in contradiction to the’ 
observation that the mother-liquors of the semihydrochloride give, on 
addition of alcohol, crystals of the sesquihydrochloride ; but these solu- 
tions contain not only the sesquihydrochloride, but also the normal 
salt, as on evaporation of the solutions of 2NH;0.C1H, or 3NH;0.2ClH, 
in the water-bath, they are converted into NH,0.C1H. 

The semihydrochloride and the sesquihydrochloride are deliquescent 
in damp air, very sparingly soluble in alcohol and insoluble in 
ether. The former salt meits at 85°, and the latter at 95°; at the 
same time a slight evolution of gas taking place, which becomes violent 
on applying stronger heat. Both salts precipitate ferric chloride solu- 
tion and reduce mercuric chloride, chromic acid, and silver nitrate. 
The sesquihydrochloride produces a green precipitate in a solution of 
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copper sulphate, which disappears on shaking, a dark blue solution 
being formed, which soon becomes colourless, cuprous chloride sepa- 
rating out. Thesemichloride produces a similar reaction, but the green 
precipitate redissolves but slowly or not at all, being also converted 
after some time into cuprous chloride. On heating either of the salts 
with platinic chloride solution, gases are evolved, and a colourless 
solution is obtained, from which after concentration the compound 
4NH;.OPtCl, crystallises in colourless needles, is insoluble in alcohol, 
and undergoing violent decomposition on heating. On adding silver 
nitrate to its solution, only a part of the chlorine is precipitated. 


Contributions to the History of the Phosphorus Chlorides. By 
T. E. Tuorre (Phil. Mag. S. 4, vol. 42, 305). 


1. Reduction of Phosphoryl Trichloride——The author has attempted 
to supply one of the missing links in the chain of analogies pointed 
out by Roscoe as existing between vanadium and phosphorus. He 
sought to obtain phosphoryl dichloride in a manner analogous to 
that by which Roscoe obtained vanadyl dichloride, namely, by heating 
the trichloride with zinc in a sealed tube to a high temperature. A 
quantity of the pure liquid was sealed up together with zinc filings in 
a tube and heated to about 400°. The zinc was slowly acted upon, and 
a transparent glassy mass was formed at the bottom of the tube. The 
small quantity of liquid remaining was submitted to distillation ; it 
began to boil at about 80°, the thermometer gradually rising to 
105°, by which time the whole of the liquid had passed over. This 
behaviour appeared to indicate the presence of phosphorus trichloride, 
PCl;: and a few drops of the liquid decomposed by water yielded the 
reactions of phosphorous acid. The quantity was too small to admit of 
fractional distillation. It was analysed with the following results :— 
Cl 73°21 per cent.; total P. 21-09 per cent.; P. giving PO,H; on treat- 
ment with H,O, 10°58 per cent. 

These numbers correspond almost exactly to a mixture containing 
equivalent quantities of POC]; and PCl;. The action of zinc at a high 
temperature on phosphoryl trichloride is therefore different from the 
action of this metal on the corresponding vanadium compound. In 
the former case the reaction is attended with abstraction of oxygen; in 
the latter with abstraction of chlorine. 

2. Preparation of Phosphorus Sulphochloride.—This compound, first 
obtained by Serullas by the action of sulphuretted hydrogen on pen- 
tachloride of phosphorus, and afterwards prepared by Baudrimont 
by the action of pentachloride of phosphorus on antimony trisulphide, 
can, according to the author, be more easily obtained by the action of 
phosphorus pentachloride upon phosphorus pentasulphide : 


P.S; + 3PCl; = 5PSC\),. 


The materials mixed in the proportion indicated by this equation are 
heated together; in a few minutes the mass liquefies to the phosphorus 
sulphochloride, which, after a single distillation, is obtained perfectly 
pure. T. E. T, 
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Preliminary Communication on the Action of Phosphorus 
Oxychloride on Phosphoric Anhydride. By G. Gustavson 
(Deut. Chem. Gez. Ber. iv, 853). 


By heating equal quantities of phosphorus oxychloride and phos- 
phoric anhydride in sealed tubes for 36 hours, the author obtained a 
semi-fluid transparent mass, which he supposes to be meta-phosphoric 
chloride (PO,Cl), or a mixture of this with a polymeride. He repre- 
sents the reaction thus:—P,0; + POC], = 3PO.Cl. 

C. C. 


On the Behaviour of Sulphurous Acid towards Phosphates and 
similar Compounds. By B. WitneLmM Geruanp (J. pr. Chem. 
[2] iv, 97—139). 


Tue author describes the differences of the action of sulphurous acid 
in a watery solution upon different phosphates. Some are simply dis- 
solved, while others are completely decomposed, a sulphite being formed, 
and phosphoric acid going into solution. From some compounds sulphu- 
rous acid withdraws a part of the base, so that from a basic compound 
a neutral or acid compound is produced; upon others, viz., tricalcium 
phosphate, sulphurous acid acts in a way, different from any of the 
foregoing. 

The results, which are very fully described in a lengthy paper, may 
be summed up as follows :— 

1. Tricalcium phosphate is easily soluble in sulphurous acid. Con- 
centrated solutions are decomposed at temperatures above 18°, forming 
mono- and dicalcium phosphate and calcium sulphite. Both concen- 
trated and dilute solutions are decomposed into dicalcium-hydrogen 
phosphate and calcium sulphite by alcohol, when placed at ordi- 
nary temperatures, in a vacuum, or more quickly by boiling under 
diminished atmospheric pressure. But by quickly heating and boiling 
at the ordinary pressure, crystals are deposited from the solutions, of a 
new substance, called by the author tricalcium phosphato-sulphite. 

This substance, to which, as the result of a number of analyses, the 
author gives the formula Ca;P,0,SO. + 2H.O, forms a white crystal- 
line precipitate when sulphurous acid is passed into a watery solution, 
in which tricalcium phosphate is suspended. After complete solution 
of the phosphate is effected, the liquid is quickly boiled, and the pre- 
cipitate collected. 

This substance differs from the above-mentioned mixture of dicalcium 
phosphate and calcium sulphite by its great stability ; it may be heated 
to 110° without decomposition, but at a somewhat higher temperature 
it is broken up, watery vapour, mixed with sulphurous and sulphuric 
acid vapour and sulphur, being given off. 

This tricalcium phosphato-sulphite possesses disinfectant properties 
in a marked degree; it is stable, has no smell, is tasteless, does not 
affect linen or woollen cloths, and is obtained in a very handy form, as 
a heavy, white, dry powder. 
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A small quantity mixed with decaying animal matter at once re- 
moves its bad odour. 

Although unchanged in pure air, it undergoes slow oxidation when 
placed in air containing decomposing animal matter. 

The corresponding compounds of the other metals have not been 
obtained. 

2. Dicalcium-hydrogen phosphate is easily soluble in sulphurous 
acid, the phosphate being again obtainable from this solution, un- 
changed. All these solutions retain the gas which they have absorbed 
with great energy, but the basic do so more energetically than the 
neutral phosphates. 

3. Basic and neutral magnesium phosphate and magnesium-ammo- 
nium phosphate are easily dissolved by water containing sulphurous 
acid, the first two without decomposition ; the last when in excess, gives 
neutral magnesium phosphate. 

4. Basic and neutral manganese phosphate behave in a similar 
manner to the magnesium phosphates. In the cold the solutions yield 
crystals composed chiefly of the neutral phosphate; by boiling, the 
crystalline basic phosphate is precipitated. 

5. Copper phosphate is only slightly dissolved by sulphurous acid 
solutions. At ordinary temperatures crystals of cuproso-cupric sul- 
phite are deposited ; by boiling, a copper phosphate, probably of the same 
composition as the original phosphate, is obtained. 

6. Uranium phosphate is but slightly soluble in sulphurous acid, 
being deposited again unchanged. 

7. Trisodium phosphate takes up sulphur dioxide very readily ; and 
alcohol separates sodium phosphate from the solution. If the crystals 
be saturated with sulphur dioxide, they form a solution which, on 
standing, separates into two distinct layers, which on being shaken 
unite to form a homogeneous liquid. 

8. Bismuthic, stannous, stannic, and metastannic phosphates are in 
no way acted upon by sulphurous acid. 

9. Silver, lead, and barium phosphates are acted upon by an 
aqueous solution of sulphurous acid in the same way as by other 
strong acids, so that sulphites and free phosphoric acid are formed. 

10. Calcium arsenite, arseniate, and copper vanadate behave, with a 
solution of sulphurous acid, as the phosphates of the first class. The 
solution of calcium arsenite is decomposed by boiling into calcium 
sulphite; that of calcium arseniate slowly deposits calcium sulphate, 
formed at the expense of the oxygen of the arsenic acid; while that of 
copper vanadate, on boiling forms golden-yellow metallic-glancing 
scales, which appear to be vanadito-sulphite of copper. 

11. Lastly, calcium oxalate is dissolved by sulphurous acid only to 
the very smallest amount, and undergoes no decomposition. 

T. E. T. 


On Silicon Hexbromide and Hexchloride. By OC. Frizpr. 
(Compt. rend., Lxxiii, 1011—1018). 


In order to prepare the silicon hexbromide, a weighed quantity of 
silicon hexiodide is dissolved in carbonic disulphide, and bromine is 
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added in sufficient quantity to replace the iodine. The undissolved 
iodine is separated by filtration, and the dissolved iodine by shaking 
with mercury. The liquid on evaporation yields crystals of the silicon 
hexbromide; these crystals are doubly refractive, and can be distilled 
at about 240° without decomposition. On treatment with potash, 
hydrogen is evolved in the quantity required by the formula Si,Br;, 
that is, H, for every equivalent of Si,Br;. The silicon hexchloride is 
obtained by gently heating the hexiodide with mercuric chloride; the 
formula is Si,Cl,, and it yields the corresponding quantity of hydrogen 
with potash. It is a colourless liquid, which crystallises about — 1°. 
Water decomposes it rapidly, furnishing a compound which is to a 
great extent soluble in the dilute hydrochloric acid formed; on 
adding ammonia, hydrogen is evolved, and a flocculent precipitate is 
formed. A. P. 


On the Passivity of Cadmium. By Scuéwnn (Zeitschrift f. Anal. 
Chemie, x, 291—292). 


THE author has already shown that nitric acid of sp. gr. 1:42 is rapidly 
decomposed by tin, but that this decomposition ceases when the metal 
is placed in contact with platinum. He has recently observed that 
cadmium behaves in a similar manner when placed in contact with 
platinum. Nitric acid of sp. gr. 1:47 is rapidiy acted upon by cad- 
mium under ordinary circumstances, but in contact with a sufficiently 
large surface of platinum the decomposition is arrested. 


tT. B. F. 


Contributions to the Chemical History of Antimony. By 
B. Uneer (Arch. Pharm. [23], exlvii, 193—#17, and cxlviii, 1—20). 


Sodium sulphantimonate—Schlippe’s salt—Na;SbS; + 9 aq., or 
3Na,S.Sb.8, + 18 aq. The crystals of this salt effloresce in the air, 
and more quickly over sulphuric acid, giving off in the latter case 
13 mols. water, and leaving the salt 3Na.S.Sb.5; + 5 aq. 

From his analysis of this salt, the author concludes that the atomic 
weight of antimony is 120. 

Sodium antimonate differs in composition according to its mode of 
preparation. By precipitation of the product of the action of potash 
solution on antimony ore (antimony tersulphide) with soda solution, 
the well known compound Na,0.Sb,0; + 7H,0 is obtained. 

a. By boiling the filtrate from this compound with sulphur, 
Na,O.Sb,0; + 6H,O was obtained. 0. By boiling antimony ore with 
potash-solution and sulphur, and precipitating with soda-solution, 
6Na,0.5Sb,0; + 38H.O was formed. This salt is also produced when 
the hydrochloric acid solution of sodiwm antimonate (which separates 
from the mother liquors obtained in making Schlippe’s salt) is treated 
with tartaric acid, diluted with water, and precipitated by soda solu- 
tion in excess. 

The solution of this salt scarcely alters the colour of litmus. The 
salt itself is difficultly soluble in pure water; a solution was obtained 
by long washing on the filter, containing in 100 grams 0°085 grm. of 
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salt. After ignition it yielded caustic soda on treatment with water, 
not however sufficient to leave the neutral salt Na,OSb.0O; as the 
residue. 

Crocus of antimony is the well known lemon yellow body, formed when 
antimony tersulphide is treated with caustic alkaline solution. When 
dried at a gentle heat, it remains as an ochre-brown powder. Heated 
more strongly, it gives off water, and fuses, with intumescence, to a 
glassy mass, without any sublimation of Sb,S;, and has then the com- 
position, 3(Sb.8;.H,0) + 6(K,0.Sb.0;) + 2Sb.0s. 

It was not found possible to prepare the pure sodium compound, as 
insoluble antimoniate is formed, mixed with it, and cannot well be 
separated. 


Reactions of various antimony-compounds with sodium sulphide :— 

1. Antimonious owide dissolves easily in sodium sulphide solution to 
a liquid of the colour of chlorine gas. Hydrochloric acid precipitates 
orange antimony tersulphide, without separation of sulphur. 

2. Sodium antimonate dissolves but slowly in sodium sulphide solu- 
tion, even with warming; in time, however, the solution takes up a 
large amount of it. From the almost colourless solution the golden 
sulphide, Sb.8;, is precipitated by acids, without admixture of free 
sulphur, showing that sulphantimonate of sodium has been formed. 

3. When very finely pounded black antimony tersulphide and a 
little strong sodium sulphide solution were rubbed together, and 
warmed from 20° to 30°, a paste was formed, having a beautiful 
coppery lustre, and from this a body was obtained having almost the 
appearance of metallic copper, and the composition Na,Sb,S,. + 2H,0, 
which the author represents by the formula Na,8.Sb,8;.2H,0 + 3Sb.8,, 
supposing the body to contain a bisulphide of antimony analogous to 
realgar. When decomposed by an acid, however, it yields only the 
tersulphide. The mother-liquor of the copper-coloured body, treated 
with an additional quantity of sodium sulphide, yields a considerable 
quantity of Schlippe’s salt. 

When black antimony tersulphide is treated with potash-solution, 
and the liquid filtered from the resulting ‘‘ crocus” is mixed with 
caustic soda, sodium antimonate is precipitated, and a liquid is obtained, 
which the author supposes to contain antimony bisulphide, dissolved 
in aqueous sodium sulphide. This liquid, treated with the necessary 
amount of sulphur, yields a further quantity of sodium antimonate, 
together with a considerable proportion of Schlippe’s salt. The two 
reactions are represented by the following equations :— 


(1) 38b.83 + 6Na,O0 = Na,O.Sb.0; + 2Sb.8, “fe 5Na.S. 
(2) 38b.S, + Na,S + 6Na,O + 98 = (Na,0.Sb.0;) 
+ 2(3Na,8.Sb,8;). 
Schlippe’s salt. 


Compound of Sulphantimonate and Hyposulphite of Sodium.—By 
crystallisation of the red mother-liquors obtained in the preparation 
co Schlippe’s salt, which contain much sodium hyposulphite, a new 
salt is obtained in large crystals, having the composition 3Na,8.Sb.S; 
+ 2(Na,0.8,0.) + 40H,0. 
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If the antimony ore from which the Schlippe’s salt is obtained con- 
tains arsenic, the double salt will also be arsenical. ‘This salt crystal- 
lises in a form different from that of Schlippe’s salt, viz., in six-sided 
rhombic pyramids, very much like potassium sulphate. They have a 
faint greenish tint, effloresce, but not rapidly, and in time become 
opaque and brown. ‘Treated with acids, they yield a mixture of 
golden sulphide with free sulphur, amounting to one-third of the 
weight of the whole precipitate. The saturated hot solution of this 
salt deposits first tetrahedrons of Schlippe’s salt, and then sodium 
hyposulphite. The crystals melt when gently heated. This compound 
is of all known inorganic salts the one which contains the largest number 
of molecules of water. 

4, The reaction of antimony tersulphide with sodium sulphide differs 
according to the relative quantities of the two bodies employed. 
When the tersulphide is treated with a small quantity of sodium 
sulphide in concentrated solution, the copper-coloured body already men- 
tioned is formed, and in large quantity, if the ingredients are heated 
together for some time out of contact with the air. But when an 
excess of sodium sulphide is used, Schlippe’s salt is formed, together 
with a red tarry body, which, by repeated solution in water and 
evaporation, may be obtained in deep red flocks, having the composi- 
tion NaSb8,, or Na.S.Sb.8;.. The oxygen of the air is concerned in 
the reaction; for when the materials are placed together in a closed 
vessel, very little Schlippe’s salt is formed. The author explains the 
result by supposing that a body having the composition Na,SbS:, or 
2Na.8.Sb.8,, is first formed, together with Schlippe’s salt, and that 
the former is converted by oxidation into sodium sulphantimonite and 
caustic soda, thus :— 


(1) 8Sb,8, + 7Na,S = 2Na,SbS, + 4Na.SbS. 
(2) 2Na,SbS, + O = 2NaSbS, + Na,0. 


The precipitate produced when the solution of antimony tersulphide 
in sodium sulphide is poured into acids is very different from the 
beautiful penta- and ter- sulphides of antimony produced by the ordinary 
methods, being of the colour of iron oxide, or kermes: it is very bulky 
and gelatinous. It appears to be anhydrous, and when once dried, is 
scarcely at all hygroscopic. 

This kermes-coloured precipitate possesses the peculiar property of 
persistently retaining from 1°5 to 2 p. c. sodium sulphide, in such a 
manner as to be difficultly decomposible by acids. ‘ 

Kermes.—1 molecule of antimony tersulphide requires for complete 
solution 4 molecules of neutral potassium carbonate. The reaction 
may be represented by the equation 38b.8,; + 12K.CO,; + 6H.O 
= 2KSbO, + 2Sb.8, + 5K.8 + 12(KHCO,). 

In the filtrate from the kermes no free potassium sulphide could be 
detected by an alkaline lead-solution, but the reaction indicative of the 
presence of Schlippe’s salt was obtained, showing that all the potas- 
sium sulphide present was in that form of combination. 

Potassium sulphantimonate and potassium antimonate are found in 
the solution, the former resulting from the latter by the action of the 
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potassium sulphide, of which there is not sufficient to convert all the 
antimonate into sulphantimonate. 

In conclusion, the author infers that the soluble compound formed 
of potassium sulphide and antimony bisulphide must have the compo- 
sition K,Sb.''8;, or K.8.Sb.8S.: for out of the 5 molecules of potassium 
sulphide (vide equation), 3 molecules are accounted for as going to 
form Schlippe’s salt, leaving 2 molecules as the amount to unite with 
the 2 molecules of antimony bisulphide, and forming, not K,SbS, but 


K,Sb,8s. 
W.S. 


Compounds of Bismuth Oxide with Sulphuric Acid. By 
A. Lerst (Ann. Ch. Pharm. clx, 29—35). 


Heintz* obtained three bismuth compounds of sulphuric acid :—1. 
A basic salt, Bi,O,;SO;, by dissolving bismuth oxide in sulphuric 
acid, evaporating the solution to dryness, and carefully heating the 
residue till it became yellow. 2. A second basic salt, Bi,O;.2SO; 
+ 3 aq., was obtained by the addition of sulphuric acid to a solu- 
tion of bismuth nitrate in nitric acid. 8. Salt 1, with water of 
crystallisation, by washing 2 with boiling water. A normal salt 
could not be obtained, except in combination with potassium, viz., 
K;Bi(SO,)3, which is thrown down as a crystalline precipitate on the 
addition of normal or acid potassium sulphate to a solution of bismuth 
nitrate, and Heintz expressed the opinion that a normal salt could not 
be prepared in the wet way. On the other hand, Schultz-Sellackt 
states that by dissolving bismuth oxide in moderately concentrated 
sulphuric acid, and evaporating, a normal salt, Bi,Q3.3S0s;, is obtained 
in long, glistening, silky needles. The present experiments are a repe- 
tition of those of Schultz-Sellack, but do not confirmthem. The author 
has obtained two salts crystallising in needles, the one an acid sulphate, 
the other Heintz’s No. 2 salt, containing, however, one molecule of 
water less, possibly in consequence of its formation in presence of a 
larger proportion of sulphuricacid. Bismuth oxide is at first dissolved 
in considerable quantity by moderately concentrated acid (1 part acid 
to 2—3 parts water), but almost immediately afterwards a basic salt 
separates out, which is only re-dissolved by much hot acid of the above 
concentration (about one pound of concentrated acid was required to dis- 
solve 15 grams of bismuth oxide). The solution may be filtered through 
paper. After, evaporating until sulphuric acid fumes escape, and 
leaving the liquid to stand for 24 hours, the whole solidifies to a 
crystalline mass of long, silky needles, from which the excess of acid is 
removed by draining, first on a funnel stopped by coarse glass powder, 
and then on a dry brick, out of contact with moist air, and final press- 
ing between filter paper. 
These crystals are insoluble in water, but particularly soluble in 
hydrochloric and nitric acids. Treated with water, they lose sulphuric 
acid, and become more basic, but even after many days’ washing, the 
wash-water still contains acid. Their composition is Bi,OQ3;.4S0; + 


+ Deut. Chem. Ges, Ber., iy, 13. 


* Pogg. Ann., lxiii, 77. 
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7 aq., or BiH(SO,). + 3aq. The crystals from a second preparation, 
although containing the same relative amounts of Bi,O; and SO;, gave 
numbers agreeing with the formula, Bi,Q;.4SO; + 9 aq., the probable 
explanation of this being that the two salts had separated out from 
acids of different degrees of concentration. 

By dissolving the oxide in moderately concentrated acid, filtering 
hot, and evaporating until a considerable portion of the acid is driven 
off, the basic salt, Bi,0;,2SO, + 2. aq., begins to crystallise out, 
even from the hot solution in needles, which, however, are not so long 
as those of the above acid salt. They may be purified in a similar 


manner. 
H. E. A. 


Preparation of Crystallised Chromium. By Emit Zurrnow 
(Pogg. Ann, exliii, 477—479). 


In place of a mixture of chromic chloride with the chlorides of potas- 
sium and sodium, used by Wohler in the preparation of chromium, 
Zettnow employs a double chloride of chromium and potassium. He 
forms this double salt from the red potassium chromate, by reducing it 
with hydrochloric acid, in presence of alcohol, and adding chloride of 
potassium to the boiling liquid, which is then evaporated to dryness. 
The residue, after being carefully dried, is mixed with finely granu- 
lated zinc, and this mixture is introduced by successive portions into 
a red-hot Hessian crucible, in which, after the last portion has been 
added, it is heated for half to three-quarters of an hour, and then 
allowed to cool slowly. The soluble salts are dissolved out by water, 
the zinc by dilute nitric acid. “ 
. @ 


Preparation of Pure Chromic Acid. By Emit Zurtnow 
(Pogg. Ann. cxliii, 468—474). 


Tue chromic acid prepared by the usual methods is far from pure, and 
requires a considerable quantity of the reagents. The decomposition of 
barium chromate by sulphuric acid gives a quantity of chromic acid, 
corresponding with the theoretical calculation, but the process is long 
and tedious, and requires great care. 

The author gives an account of a series of experiments which he has 
made, in order to learn how to obtain chromic acid according to 
Traube’s method (Ann. Ch. Pharm. Ixvi, 8, 165), by the action of sul- 
phuric acid on red potassium chromate, in a pure state, and with the 
most economical employment of the reagents. 

To determine the proportion of the acid obtainable from the red 
chromate by this method, he heated 500 grams of the red chromate 
with 1250 c.c. of water, and 960 c.c. of sulphuric acid (of sp. gr. 1°83), 
and left the solution over night, during which time the acid sulphate 
of potash crystallised out. The mother-liquor was heated, mixed with 
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1100 c.c. of sulphuric acid, and then with water, till the precipitated 
chromic acid was re-dissolved. By evaporation of the solution till no 
more crystals formed, 301 grams of dried crystals of chromic acid 
were obtained (slightly impure by presence of potash and sulphuric 
acid), i.e., 87°7 per cent. of the theoretical quantity. The smallest 
quantity of sulphuric acid (of sp. gr. 1:83) needed for the decom- 
position of 300 grams of red chromate was found to be 375 c.c., 
together with 500 c.c. of water. 

The following is an account of the preparation of pure chromic 
acid :— 

300 grams of pulverised commercial red potassium chromate are 
warmed with 500 c.c. of water, and 420 c.c. of sulphuric acid, until dis- 
solved; the solution is allowed to stand for 10—12 hours, in which time the 
acid potassium sulphate crystallises out. The mother-liquor is decanted 
and allowed to drain for an hour or two, the salt being washed with 
10—12 c.c. of water. The solution is heated to 80°—90°, mixed with 
150 c.c. of sulphuric acid, afterwards gradually with the same quantity 
of water, until the precipitated chromic acid is re-dissolved. The solu- 
tion is then evaporated until crystals begin to appear. After standing 
for 10 to 12 hours, the chromic acid is precipitated in small, brownish 
red crystals. The mother-liquor is decanted from the crystals, again 
evaporated, and allowed to stand; a second crop is obtained of rather 
larger feathery crystals, and in a similar manner a third of long, 
scarlet red needles. These crystals are freed from mother-liquor by 
draining in a funnel in the apex of which is a piece of thin platinum 
foil pierced with very small holes, and finally dried on a porous 
tile. 

To purify the crystallised chromic acid thus obtained, it is intro- 
duced into a porcelain crucible, and treated gradually with 50 c.c. of 
pure nitric acid of sp. gr. 1°46 (weaker acid would dissolve the 
chromic acid), the mixture being thoroughly stirred with a glass rod; 
it is then conveyed to a dry tile. If, after standing thus for 12 hours, 
the chromic acid is found by testing to be not thoroughly freed from 
potash and sulphuric acid, it is sufficient to repeat the operation with 
25 c.c. of the nitric acid to remove these impurities. The nitric acid 
is readily expelled from the crystals by heating on a sand-bath, first 
gently, then more strongly, until no more acid fumes are evolved. 

By this method the author obtained an average of 84°8 p. c. of 
the theoretical quantity of pure and dry chromic acid. By using the 
green mother-liquor decanted after the third crystallisation, in place 
of fresh sulphuric acid, a considerable saving is effected, whilst the 
quantity of chromic acid thus procured is about 90°3 p.c. of the 
theoretical quantity, instead of 84°8 p. c. — 


On the Specific Gravity of Pure Chromic Acid and of Chromic 
Acid Solutions. By Emit Zerrnow (Pogg. Ann. exliii, 474— 
477). 

For the estimation of the specific gravity of solid chromic acid, the 
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author availed himself of commercial benzene, freed from water by 
digestion with calcium chloride. The dried benzene, whether hot or 
cold, does not dissolve the smallest quantity of chromic acid. 

The sp. gr. of the solid chromic acid, as determined by six experiments, 
was 2°775, 2°777, 2°787, 2°785, 2°804, and 2°800 respectively, the mean 
being 2°788. Temp. 17°5° C. 


Specific gravity of Aqueous Chromic Acid. 


Percentage of Specific gravity of Percentage of Specific gravity of 
CrO, dissolved. solution. CrOs dissolved. solution. 
62°23 (saturated).| 1°7023 at 26° 19 °S8,...s.c000| LISD at I” 
i ere 1°34416 ,, 22° TS Sh. cc cecees 1°0957 ,, 19°5° 
1°3448 ,, 19°2° 8°7 10694 ,, 14:2 
32°59 wc ccecveee 1 ‘22384 ,, -9°7° 10679 ,, 18° 
1°22100 ,, 15 °2° 8°25 wecccccces 10606 ,, 16°2° 
1°21914 ,, 18°6° 1°0600 ,, 17° 
1°20940 ,, 35° 
31°83 ...cceeee.| 1°20714 ,, 12° 
1°20264 ,, 20°1° 
1 *20269 ,, 20°9° 
C. C. 


On certain Chromium Compounds. By Jutius Heinze. 
(J. pr. Chem. [2] iv, 211). 


A PRELIMINARY notice of these results has appeared in abstract, page 
890 of the last volume. To the results thus briefly stated, the following 
may be added :—- 

Potassium chlorochromate is obtainable in long needles by dissolving 
the dichromate in three or four parts of warmed strong hydrochloric 
acid, and recrystallising the product from hot hydrochloric acid ; it is 
partially decomposed by heat, and must be dried in vacuo. Dry, pure 
ammonia gas produces with the dry compound, ammonium chloride 
and a salt crystallisable from hot water, and having the formula 
CrO..0K 
CrO, ; its reactions seem to be identical with those of ordinary 
CrO..0K 
chromates. 

Ether and dry ammonia gas transform potassium chlorochromate into 


potassium amido-chromate C024 Sy , crystallisable from water; 


cold caustic soda-solution does uot decompose this body, but on boiling 
for some time ammonia is given off in quantity; on heating it with 
water to 100° for some hours, the following reaction takes place :— 


2Cr0.{ Nyy, + HO = Cr,0,(0K), + 2NEs. 


Similarly nitrous acid gives nitrogen, water, and potassium dichromate. 
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Neither platinum chloride, mercury chloride, nor silver nitrate com- 
bines with it. 

Along with the amido chromate a body is formed giving numbers agree- 
ing badly with the formula Cr,0;NH; ; it is a chocolate-coloured powder 
insoluble in water, alcohol, ether, chloroform, and carbon disulphide. 
Acids and alkalies dissolve it on long heating, the latter with evolution 
of ammonia. The amount of this body formed is but small, but is in- 
creased by allowing the action of the ethereal ammonia to take place 
under a pressure of 1—2 decimetres of mercury. 

Chromy] dichloride dissolves in glacial acetic acid and chloroform, 
without alteration; ammonia gas passed into the solution in the latter 
liquid produces a brown amorphous powder difficultly soluble in water, 
insoluble in alcohol, ether, chloroform, and glacial acetic acid, but 
readily soluble in acids, from which solutions it again separates as an 
amorphous powder. On analysis it yields numbers indicating that it is 
the ammonium salt corresponding to the potassium salt first described, 

CrO,0.NH, 
viz., CrO, ; 
CrO,.0.NH, 
The trichromyl dichloride described by Thorpe,* appears to be the 
Cr O..Cl 
chloride corresponding to these salts, viz.,CrO, . 
CrO,.Cl 

By the action of strong hydrobromic acid on potassium dichromate 
solution, there is produced potassium bromochromate, CrO, al 
erystallisable from hot hydrobromic acid. This compound is less stable 
than the corresponding chlorochromate, losing bromine even at common 
temperatures. 

Attempts to prepare potassium fluochromate have as yet given only 
chromium and potassium fluorides. 

C. R. A. W. 


The Iridium Compounds analogous to the Combinations of 
Ethylene with Platinous Chloride. By S. P. Saprier (Am. J. 
of Sci. [3], ii, 338—344). 


In 1830, Zeise discovered and investigated a series of salts containing 
platinous chloride in combination with ethylene, to which compounds 
the general formula PtCl,.C,H,; + KCl was assigned. 

The very obvious analogy existing between platinum and iridium, 
suggested to the author the possibility of preparing a similar series of 
salts containing iridium in the place of platinum. 

To carry out this investigation, it became necessary to prepare 
iridium perfectly free from platinum, and the method originally sug- 
gested by Birnbaum was eventually adopted, the separation being 
effected by converting both metals into their corresponding cyanides, 
combining the latter with barium, and then mechanically separating 


# Chemical News, 1869, 243. 
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the double cyanide of iridium and barium, from the double cyanide of 
platinum and barium. 

To prepare the cyanides, a mixture of crude iridium oxide and potas- 
sium cyanide was fused in a small crucible, and maintained at a high 
temperature until all the metallic oxide was taken up. The fused mass 
when cold was dissolved in water, filtered from unattacked iridium oxide, 
and hydrochloric acid was added in sufficient quantity to destroy the 
excess of potassium cyanide. The liquid was then mixed with concen- 
trated solution of copper sulphate; the violet-coloured precipitate, con- 
sisting of the mixed double cyanides of iridium and platinum with 
copper, was washed by decantation with boiling water; and while it 
was suspended therein, a strong solution of caustic baryta was added. 
The copper was thus precipitated as oxide, and the double cyanides 
of iridium and platinum with barium were formed. Carbonic anhy- 
dride was then passed through to precipitate the barium, and the solu- 
tion concentrated to crystallisation. 

The yellow platinum salt crystallised first, in small dichroic crystals, 
and afterwards the iridium salt in large colourless prisms, the crys- 
tallisation of both salts being so distinct and separate, that no difficulty 
whatever was encountered in their subsequent separation. The iridium 
crystals were ignited in a porcelain crucible, and the barium washed 
out with boiling water. The metallic iridium, after having been 
strongly ignited to effect its oxidation, was heated with aqua regia in a 
sealed tube to 200° to convert it into chloride; the latter was then 
treated with absolute alcohol, with addition of potassium or ammonium 
chloride, and the desired ethylene-salts obtained. The following de- 
composition takes place :— 


IrCl, + 2C,H,O = (IrCl,C;H, + 2HCl) + C.H,O + H,0. 


Contrary to expectation, a simultaneous formation of several distinct 
ethylene-compounds resulted; in consequence of which, the analyses of 
the crystals do not prove so satisfactory as could be desired. ‘The first 
preparation submitted to analysis gave the following results :— 


i. II. 
PD cinewnevaedawe 33°5 — 
Pi c¢csakechence 39°92 35°65 
Mn eckdedesesieds 10°85 10°68 


These percentages do not agree with the formula IrCl,.C,H,.KCl+2H.0, 
which requires Ir = 48°45; Cl = 26°19 per cent.; moreover, the ratio 
of iridium to chlorine is 1—6. Upon the supposition, then, that the 
formula, IrCl,(C,H,)2(KCl), = xH:0, is correct, we find as the theo- 
retical percentage— 


With 3H,0. With 2H,0. Anhydrous. 
Ir = 32°93 Ir = 33°95 Ir = 36°2 
Cl = 35°61 Cl = 36°71 Cl = 39°14 
H.O = 9°03 


The second sample was dried at 100°; it yielded— 
VOL. XXV. D 
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a II. TIT. 
I id a docs sation 37°21 34°26 — 
Chlorine ..... ooo 6<41°59 — 39°53 


When ammonium chloride was used in place of potassium chloride, a 
mixture of crystallised salts also resulted. 

Preparation No. I agreed with the formula IrCl,.C,H,.NH,Cl, which 
requires 30°47 per cent. of chlorine. 


Experiment. Theory. 
SND 6k b6se theres 30°74: 30°47 
Iridium (inaccurate) 


The second preparation differed in appearance from No. I, and cor- 
responded with the formula IrCl,(C.H,)2( NH,C1)>. 


Experiment. Theory. 
Tridium........ wes Ge 39°25 
REND. c0005 00 stenes 43°37 42°43 


Two other samples of the ammonium salt examined appeared to con- 
sist of a mixture of the two above-mentioned salts in nearly equal 
proportions. 

An attempt to substitute acetylene for ethylene in the foregoing 
compounds was unsuccessful. 

J. W. 


Mineralogical Chemistry. 


Researches on Felspars. By A. Srrene (Jahrbuch fiir Mine- 
ralogie, 1871, 598—619 and 715—731). 


Triclinie (sodio-calcic) Felspars—The author discusses the various 
observations that have been made on the chemical constitution and 
crystalline form of these minerals, and the views concerning them put 
forth by von Waltershausen, vom Rath, Tschermak, and Rammelsberg, 
and comes to the conclusion that all these felspars, viz., albite, oligoclase, 
andesin, labradorite, and anorthite, form an isomorphous group, the 
end terms of which are albite and anorthite, the former being a pure 
soda felspar, the latter a pure lime felspar, whilst the others are isomor- 
phous mixtures of these two, approximating in physical properties and 
chemical composition to the one or the other accordingly as the soda or 
the lime predominates. 

The composition of anorthite and albite may be represented as 
follows :— 

Anorthite ........ Ca" Ai . Ca’’At! , Si,0,,. 
Bev sensvens Na",Ad. Sil%,  . SigOre. 


the atomic group Ca#d in anorthite being equivalent to the group 
Na,Ad in albite, and the second group Ca*t in the former to Si, in the 
latter. 


5 
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The formule of the two minerals may also be written as follows :— 


Anorthite. .......0. Ca”’,Advi , ALSi,O;,. 
Albite eee ee Na’Sii’, ° AISI, Oi¢. 


The general formula of a sodio-calcic felspar may then be written in 
the form Nag, Siz, Cazg_2,%h -»ASi,0;,, in which 2 is a fraction inter- 
mediate between 0 and 1, whose denominator shows the number of 
molecules of albite which are present in the number of molecules of any 
other triclinic felspar denoted by the numerator. 

These formule must not be looked upon as constitutional formule, 
but merely as indicating that equivalent groups Cad, Na,Si,, play an 
analogous part in the two compounds. Analysis shows that the 
proportion of aluminium in a triclinic felspar increases with that of the 
calcium, and the proportion of silicon with that of the sodium. 

The crystallographic differences between the three most important 
members of the series of sodio-calcic felspars, viz., albite, oligoclase, 
and anorthite, are shown in the following table, in which 


e denotes the principal axis. 
A the inclination of the axial planes ab, ac 


re ” ” a “s | in the right 
” ” oe ig 

a the angle between the axes J, ¢ ener 

ie) ” ” a, ; 

Y ” ” , b 

Albite. 
@:6: 6 | A | B Cc a | B | Y 

0-6284 : 1 : 0°5556 | 93°36’ | 116°18’| s9°1s° | 94°22’ | 16°24" | 87°26’ 


Oligoclase from Vesuvius. 
0°6322 : 1 : 0°5525 | 93°28’ | 116713’ | 91°363’ | 93°43’ | 116°23’ | 90°4’ 
Anorthite. 
0°6341 : 1 : 0°5501 | 94°10’ | 116°3’ | 92°84’ | 93°18" | 115°554"| 91°12’ 


The values of A and B, as also those of a and #, are nearly the same 
in the three minerals, the chief differences lying in the values of C and 
y. These differences, however, are not greater than those exhibited by 
many other isomorphous substances which are capable of crystallising 
together. It must be observed also that the magnitudes of the angles, 
and therefore also the ratios of the axes, are not constant, even for 
one and the same crystal, but vary with the temperature, and that 
bodies are comparable with one another, as regards their physical 
properties, not at the same temperatures, but at temperatures equally 
distant from their melting points, which differ greatly for the 
different felspars. When a triclinic crystal is heated, not only the 


angles of the faces, but likewise their parametric relations, are 
E 2 
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altered, as also the angles of the axial planes and of the axes. Ifthe angle 
of the axes ab in oligoclase, which is nearly 90°, is altered in either 
direction by heating, it will be altered in the opposite manner on cooling, 
the angle in question becoming in the one case more acute, and causing 
the form of the crystal to approximate to that of albite, while in the 
other case it will become more obtuse, and nearer to that of anorthite. 

Lastly, the mode of formation of its twin crystals shows that oligo- 
clase is intermediate between albite and anorthite. In anorthite the 
axis of combination is parallel to the macrodiagonal ; in albite it is per- 
pendicular to the brachydiagonal; while in oligoclase it is sometimes 
in the first direction, sometimes in the second. 

Albite and Orthoclase from Harzburg.—These two minerals occur in 
the graphic granite of the Radauthal, near Harzburg. The albite is 
found—1. Crystallised in druses, mostly implanted on orthoclase in 
parallel rows. 2. Imbedded in the orthoclase in distinct layers, partly 
parallel to oP, partly to oo. 3. Intergrown with orthoclase in 
lamelle, recognisable only by the microscope, the lamella being partly 
parallel to oPo, partly to oko. 4. As an independent consti- 
tuent of the graphic granite, but in this case also intergrown with 
small quantities of orthoclase. Thin slices of both minerals when 
examined by the microscope, are seen to be interspersed with very 
minute blue or greyish-blue granular, and extremely thin brown-red 
lamellee of some foreign mineral or minerals. The lamelle probably 
consist of iron-glance or mica. 

The albite crystals are mostly twins, having their axis of combina- 


tion perpendicular to the brachypinacoid oo P o, very rarely parallel to 
the principal axis. Simple crystals are, however, also found, not 
exhibiting any re-entering or projecting edges. The crystals are 
mostly combinations of the faces oP’, o,P, 0’P;, oP,/3, oP, coPoo . 
2Po (occurring as a truncation of the acute edge oP: Po), Px, 
2,P,0, and P.. 

The faces oP and © Po are mostly predominant, the prismatic 
faces subordinate, sometimes, however, equally developed with the 
other faces. The eight prismatic faces are never present altogether. 
The crystals are white to colourless, have a strong lustre, and are 
translucent to transparent. Sp. gr. = 2°609 at 12°. 

The analysis of this albite showed that it is a mixture 20 mol. pure 
albite (sodic felspar), and 1 mol. anorthite (calcic felspar), or 94°85 
p. c. albite and 5°15 anorthite. 


Cale. Found. Cale. Found. 
SiO, .... 67°40 67°75 Or: Si...... 31°69 31°86 
Al,O3.... 20°43 18°42 Bl iscoss WSS 9°85 
Fe.03.... — 2°08 inns ein _- 1°52 
CaO .... 1°03 0°92 kcece 0°74 0°66 
~~... = 014 Meg... — 0:08 
K,0O .... — 0°38 ae — 0°32 
Na.O.... 11:14 11°81 Bes seus 8:26 8°76 


100°00 100°00 
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The orthoclase occurs in drusy cavities of the graphic granite, in 
crystals from 1 to 2 inches long, and of simple form, exhibiting mostly 
only the prismatic face oP and the three pinacoids. Po is rarely 
visible. The mineral is greyish white, opaque and dull. Analysis 
gave— 


SiO; ALO; FeO, ©a0. MgO. K;0. Na,0. 
65°21 20°40 1:04 0°55 0°06 9°27 4-77 = 101°40 


Or, Si. Al. Fe. Ca. Meg. K. Na. O. 
30°66 10°91 0°81 0°39 0°04 778 3:54 47°37 = 101-40 


These numbers give— 
R'R, : RY: Si=1: 115: 5°84. 


showing that the orthoclase in question is very impure, since for pure 
orthoclase the ratio is 1: 1:6. Ifthe impurities be regarded as iron- 
glance, and the iron be accordingly left out, the ratio becomes 
1: 1:07 : 5°84, which does not differ much from that of pure ortho- 
clase. The ratio of the alkalis and alkaline earths shows that the 
mineral is a mixture of about 6 molecules of pure orthoclase with 
5 molecules of a sodio-calcic felspar, containing but a small proportion 
of calcium. 

The mineral from the graphic granite of the Radauthal described by 
Fuchs (Leonhr. Jahrb. 1862, 789) as oligoclase, and containing 65°83 
p.c. SiO,, 20°46A1,0; with a trace of Fe,O3, 0°71CaO, with trace of 
MgO, 6°94 K,0 and 5°89Na,0, appears rather to be an albite rich in 
potash, since the proportion of lime is much too small for oligoclase. 

Orthoclase from. Elba, in which G. vom Rath found 3°40 p. c. Na,O 
to 11°93 K,O was also found by Streng, on microscopic examination, 
to be intersected by lamelle and small crystals of albite. 

H. W. 


The Crystalline System of Humite. By G. vom. Ratu (Pogz. 
Ann. Erginzungsband, v, 320—413, Jahrbuch f. Min., 1871, 634). 


THE author’s observations confirm the discovery of Scacchi, that the 
crystals of this mineral are referrible to a three-fold type. The 
numerous combination-faces might indeed be all referred to one pri- 
mary form; and if we select for this form a pyramid of any one of the 
three groups or types, then all faces occurring on the same crystal, or 
on crystals of the same group, may be represented by simple indices ; 
but if the same pyramid be chosen as the primary form of the crystals 
of the other two groups, the numerous combination-forms of these 
crystals will be represented by very complicated indices, although they 
stand to one another in very simple relations, as above observed, with 
respect to the forms belonging to one and the same group. Neverthe- 
less, the difference between the three primary forms to which the 
crystals of the three groups must be referred, in order that their com- 
binations may be represented by simple numbers, relate to only one 
axis, that is to say, to the ratio of this axis to the other two, whereas 
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the lengths of these latter bear the same ratios to one another in all 


the three groups. 
Type I. Calling the macrodiagonal a, the brachydiagonal b, and 
the principal axis c, the ratios of the axes are : 


a:b: c= 108028: 1: 440131. 
The observed forms are : 
Pyramids of the principal series... P, $P, 3P. 


? — — — 
Macropyramids.........+++ +: »» P2,5P2, 3P2, 7P2, ¢P2 
PET Scaeeedbes nbeneess t06e oP, oP2, oP3. 
Brachydomes ...e.ceess cece ce Poo, Pa, Po, FP, ¢Po 
Macrodomes........ paseeeseas Po, 4Po, +Po. 
PEE ccvedsscedosscosccee GE, GE, GES. 


Twins occur: (1), with #Po as contact-plane; (2), with Po. 
The crystals of the first type are mostly simple; but there are also 
very regular twins, and, on the other hand, very irregular triple 
crystals. Cleavage distinctly basal. Colour white, yellowish-white, 
honey-yellow, chestnut-brown, brown. With the dichroscope, differ- 
ences of colour are scarcely perceptible; the same also is the case in 
the other two types. 

Type II. a:b: e = 1:08028: 1: 3:14379. Whilst the crystalline 
forms of the first type are invariably holohedral, those of the second ex- 
hibit a peculiar and remarkable hemihedry, which converts a portion of 
the pyramids into hemipyramids. In consequence of this, the crystals of 
the second type acquire an apparent monoclinic development, whilst the 
axial elements remain rhombic. The observed forms of this type are: 


Pyramids of the principal series... P, 4P._ 


Macropyramids.......cseseeees 2P2, 2P2, 2P2, 2P2. 
Brachypyramids ....ce..seee0. 3P3, aps, 
Brachydomes ......sccssccces P w, 3P a, 4P a. 
PEE cccseesececneees »» Po, Po. 
PEE 64 d60d-6006050440008 OP, «0 Po. 


Twins: (1) with}P as contact-plane; (2), with Po. Colour 
light to dark yellow. The crystals of this type are more interesting 
than those of the other two, on account of the great variety of their 
forms; but a searching investigation is often required, not only for 
the determination of their type, but even of their relation to humite in 
general. 

Type Ill. a:b: ¢=1:08028: 1: 5°65883. These numbers, com- 
pared with the preceding, show that, with equal secondary axes, the 
principal axes of the first, second, and third types are to one another 
as 7:5:9. This third type includes by far the greatest number of 
humite crystals ; and these crystals are not only the most complicated 
of the humite species, but likewise the most numerously faced of all 
known minerals. Hemihedry prevails in this as in the second type; 
but whereas in the latter the pyramid of the principal series is hemi- 
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hedrally developed, the corresponding pyramids of the third type are 
holohedral, and the hemihedry occurs in the macro- and brachy-pyra- 
mids. The observed forms are: 


Pyramids of the principal series.. P, 3P, $P, 7P. 
Macropyramids.......+.+++-- -. 2P2, $P2, 7P2, §P2._ 

TT 2, ysP2, 1 2, 3PS. 
Brachypyramids ..... eeevccees 8P3, Ps, 4P3. 
Brachydomes ......++++> bones Po . 3 Poo ‘ Poo , 1Po , 1Poo : 
Macrodomes.....3+++++++- e-ee 3Poo, Po, ¢Po. 
Pimacoids ...... esccesseves .2. OP, wPo, Po. 


Twins occur with {Po as contact-plane. The colour is mostly 
brown of various shades, but also yellow, yellowish-white, and white. 
The colour appears to afford no criterion for the determination of the 
type. Humite of the third type has hitherto been seldom found 
together with the first, and never with the second. Its crystals occur 
especially in two rock-formations, viz., in granular limestone, or in 
an aggregate of green augite with mica and subordinate separations of 
lime. 

The number of faces observed in humite, including the three pina- 
coids, and counting the faces common to two types only once, amounts 
to 135. 

The chemical constitution of humite varies to a certain extent with 
the difference of type. The general formula of the magnesium silicate 
in humite is Mg;Si;0,, or 8MgO.3Si0., the oxygen being more or less 
replaced by fluorine, and in such proportion that the principal axis 
of the primary form diminishes in length as the proportion of fluorine 
increases, thus : 


Third type. eo eree reese eseres MgisSiisOcoFs. 
First PT MgisSisOnk’s. 
Second 99 fe ee wees corre esees MygeSi;sOco F's. 


The question, whether olivine, which exhibits a similar composi- 
tion, belongs to one of the three types of humite, must, in vom Rath’s 
opinion, be answered in the negative, inasmuch as the two minerals do 
not exhibit the intimate relation resulting from isomorphism. That the 
chondrodite of Pargas belongs to the second humite type has been 
shown by N. v. Kokscharow (Jahrb. f. Min. 1870, 783). A more 
exact investigation of the chondrodite of other localities would be of 
especial interest, since the second type is the rarest on Vesuvius, and 
therefore it is scarcely to be expected that this type should be the 
only one occurring in the contact-layers of the north. 


On Obtuse Rhombohedrons and Hemiscalenohedrons on the 
Crystals of Quartz from Striegau in Silesia. By Wussxky 
(Jahrb. f. Mineralogie. 1871. 732—742). 
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Crystallographical Notices:—-Apatite, from Corbassera, Botteno, 
and Baveno: by J. Striiver.—Pyrite, from Meana and from 
Pesey: by J. Striiver.—Gmelinite: by H. Giirue.—Crystals 
of Heavy Spar from Vialas : by J. Srriiver.—Magnetic Iron Ore 
from Traversalla: by J. Striver.—Azorite and Pyrite, from St. 
Miguel: by A. Scuraur (Jahrb. fur Mineralogie, 1871, 751—754). 


Analysis of Idocrase from Arendal in Norway. By 
A. Damour (Comptes rendus, Ixxiii, 1040). 


THE mineral in question, which is that known as olophonite, consists 
of rounded, translucent, yellowish grains, distributed throughout a cal- 
careous matrix. Its.specific gravity = 3-44. It is harder than fels- 
par, fusible in the blowpipe flame, and readily acted upon by acids. It 
contains in 100 parts— 


SiO. Al,O3. CaO. FeO. MnO. MgO. H,0. 
36°32 16°70 34°86 6°20 1:40 0°73 2°58 = 98°79 


The above composition, expressed by the formula 18(Ca0O,Fe0,Mn0O, 
MgO) + 4A1,0; + 15S8i0., agrees with the formula which has been 
recently assigned to idocrase, with which latter mineral the specimen 
also corresponded in its artificial and other physical characters. 

Analysis of a Mexican Garnet.— The foregoing mineral having 
been frequently classed among the garnets, the author supplements the 
communication by appending the analysis of a garnet, the origin of 
which he was acquainted with. The specimen was obtained from a 
locality, Rancho de San Juan, where a crystalline limestone is the pre- 
vailing rock. The sample was crystalline, and of a pale, rose-red colour ; 
hardness, greater than that of quartz; sp. gr. = 3°57. When fused in 
the reducing flame with borax, it yielded a colourless glass. The 
garnet was slowly acted upon by acids, but was more readily dissolved 
when it had been previously ignited to redness in a platinum crucible. 
It gave the following percentage, which is that of a grossular garnet :— 

Volatile 
SiO,, Al,O3. Fe,03. CaO. Mn0. MgO. matter. 
39°46 21°69 1°36 85°75 0°96 0°67 0°40 = 100°29 
J. W. 


On the Occurrence and Mode of Formation of the Phosphorite 
found on the Dniester, in Russian Podolia, Galicia, and 
Buckowina. By F. Scuwackuérer (Wien. Akad. Ber., lxiii 
[2], 809—835). 


In this paper the author gives the results of his examination of the 
phosphatic deposits of the Dniester, undertaken at the request of the 
Austrian Minister of Agriculture. The following is a summary of his 
results :— 

Mineralogical Character—The Podolian phosphorite is essentially 
concretionary in its formation; in form nodular, the exterior being of 
a dark, cast-iron grey colour, and soapy to the touch. Where the 
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nodules have been much acted upon by attrition and weathering, their 
colour is often reddish brown, due to oxidation of the iron in them. 
They vary in weight from 4 to 500 grams. The powdered nodules 
when heated give out a phosphorescent light. There is generally found 
in the centre the originating nucleus of deposit, such nucleus being of 
Iceland spar, or of a brown, earthy substance. Inclosed in different 
parts of these concretionary nodules are found other mineral substances, 
such as calcite, quartzite, oxide of iron, oxide of manganese, &c. Lead 
glance is occasionally met with. 

Geological Occurrence.—These phosphatic deposits are found in the 
Silurian schistose rocks of the Dniester basin, and in the eastern portion 
of Galicia. The chalk there rests unconformably on the Silurian schists, 
the intermediate formations being absent. Though these deposits are 
mainly found in the thin and friable schistose shales from which they 
have originated, they are also found in the younger rocks, which rest 
unconformably on the Silurian schists. As these rocks—overhanging 
the Dniester—break up through weathering agencies, it often happens 
that the nodules are found far distant from their original matrix bed, 
owing to the action of the river on the detached rocks. The chief 
deposits eccur on the left bank of the Dniester, between St. Uszica and 
Mogilew, and in the valleys running into the Dniester. The finest 
example of exposed deposits is near Zurezewka, Kaljus, and Ljadowa. 
It appears that they occur only where the chalk-marl lies on the schist; 
where other rocks intervene, or where the chalk is absent, no deposits 
have been found. 

Mode of Formation—It appears from the author’s chemical and 
physical examination of these nodules, that they were originally com- 
posed of calcium carbonate, which has been gradually changed to 
phosphate by infiltration. The action of surface-water on the marls 
has produced the nodules of calcium carbonate found in the underlying 
schists. The author enters at some length into this question of the 
more or less complete transformation of the original nodules of calcium 
carbonate into phosphate. In support of his view he adduces the fact 
that he has found such nodules of calcium carbonate in various stages 
of formation. In many instances they consist entirely of calcium car- 
bonate of a shell-like concretionary character. That these chalk con- 
cretions have been acted on by water containing phosphoric acid in 
solution, obtained from the phosphate-bearing schistose rocks, the 
author deems to be abundantly proved by the fact that most of the 
other constituents of these rocks are found in the altered chalk 
nodules. 

To prove this action of phosphoric acid on calcium carbonate, the 
following experiments were made :— 

A small ball of marble, 1} ¢.m. in diameter, was placed in a solution 
of sodium phosphate for 14 days, at the ordinary temperature. The 
nodule was then removed, finely ground, and thoroughly washed with 
water. The well-washed powder gave distinct evidence of phosphoric 
acid when treated with ammonium-nitro-molybdate. The clear sodium 
phosphate solution, after removal of the marble, gave on boiling a 
deposit of basic calcium phosphate. This reaction being established, 
the author next made the following quantitative experiments :— 
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A marble ball, similar to that employed in the previous experiment, 
was placed in a solution of sodium phosphate for 30 days, during 
which time the solution was slightly warmed. A similar ball of marble 
was placed in water containing iron phosphate. After digestion, they 
were powdered and marked as before. 


The marble placed in sodium phosphate indicated 0° 
" iron phosphate ” 0 


In this latter case the outer surface, to a depth of from 1 to 2 m.m., 
indicated as much as 3 p.c., P.O;, and so slight a quantity of iron, that 
the solution in hydrochloric acid gave only faint indications of its 
presence. The marble placed in the iron phosphate liquid had on its 
roughened surface a mass of small, shining, crystalline plates, which, 
after the most careful washing, effloresced but slightly with nitric acid, 
the solution thus obtained giving an abundant precipitate with ammonium 
nitro-molybdate. The author, after some observations on these experi- 
ments, holds that carbonic acid water was the solvent, not only of the 
phosphate, but also of the manganese, iron, silica, &c., composing the 
schistose rocks. 

The remainder of the paper refers to the methods employed by the 
author in his analyses of these phosphatic nodules. Though some 
specimens yielded as much as 90 p.c. of phosphate of lime, and as 
regards freedom from any large amount of the oxides of iron and 
alumina, were decidedly superior for superphosphating purposes to the 
Lahn phosphorite, the author gives no data upon which he can form 
any estimate as to the probable yield of these Podolian deposits, either 
as to quality or quantity. 

quany oq y C. G. 


The Great Phosphorite Zone of Russia. By C. Grewinex 
(Jahrb. f. Mineralogie, 1871, 757). 


Tus phosphorite zone hitherto known as extending from the Volga, 
near Simbirsk, into the Desna district of the Government of Smolensk, 
and occupying an area of about 20,000 square versts, has since been 
traced, after a real or apparent interruption, in the Governments of 
Mohilew and Minsk into the Government of Grodno. On the right 
bank of the Niemen, a mile and a half from Grodno, is a layer of 
phosphorite nodules } of an inch thick, and overlaid by a bed of yellow 
schistose chalk-marl 7 inches thick, containing in its lower part gra- 
nules of glauconite and separate nodules of phosphorite, whilst below 
the stratum of nodules lies a bed of yellow and white chalk, 28 inches 
thick, distinguished by flints and belemnites. The dark-brown phos- 
phorite nodules consist of quartz-sand, a little glauconite, and basic 
calcium phosphate, as binding material. The layer is therefore a phos- 
phorite sandstone; its elementary and calculated composition are as 
follows :— 
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Sid, ee 42°965 3Ca0.P.0; eoee “3535 38°359 
oi ET 3575 CakF.,..... eevee 3'DB5 pt ee 
MEM isinsssee 5814 AlO,P,0; .... 1:874f  Phosphorite. 
ree -20°895 MgO.CO,...... 1°602] 5449 Dolomite 
er 0'763 FeO.CO, ...... $847 or siderite. 
K.O $9 2 06H CO OsS 0) 751 Fe O; eeoceccececn 0°9 22°) 
|. eee Tee O59S - ALOs... 000000 5027 
| PPT TT Tee 16180 K,O ......... ~ 0751 
ee coe SBOB MayO oceccccces 0°593 55946 
TM <+ seecees » COPS TE ccceces e+. 0°076 glauconite, 
ene 1°722 SiO, .....- 000. 42-965 { alunite, and 
Basic water Basic water quartz. 
and organic > 4°702 and organic >» 4°702 
matter .... matter 


Hyer. water.... 0°910 Hygr. water.... 0°910) 


101°244 99°754 


From this it appears that the phosphorite sandstone of Grodno cor- 
responds to most of the Russian phosphorite formations to the east of 
Grodno, but belongs to the upper chalk-formation. 

H. W. 


The so called “Steel-ore” or “Codorus ore” of Pennsylva- 
nia. By S. Marrin (Proc. of the Lyceum of Nat. Hist. of New 
York, i, 51, 61 ; Jahrb. f. Min., 1871, 756). 


Tus ore, used in large quantities in the blast-furnaces of York, Penn- 
sylvania, for the manufacture of cast-steel, resembles a mica-slate, in- 
terspersed throughout with dark crystalline grains. It contains about 
40 p. c. magnetic iron-ore, and 10 p. c. ferric oxide. Chromium has 
also been detected in it, but is is mostly free from sulphur and phospho- 
rous. In some specimens, however, cobaltiferous pyrites and brochan- 
tite have been found, together with magnetic iron-oxide, also some 
zinc and lead, together with incrustations of allophane. 
H. W. 


The Dolomitic Springs of the Jura. By LH. v. Gorur-BEsanEz 
(Ann. Chem. Pharm. Suppl. Band viii, 230—242). 


Tue author refers to the fact that many so-called dolomites do not, 
upon analysis, give numbers expressing the relative amounts of calcium 
and magnesium carbonates corresponding to the numbers required by 
the formula CaCO; + MgCO,, viz., CaCO, 54°34 and MgCO; 45°66 per 
cent. 

G. Bischof considers that mixtures of calcium and magnesium car- 
bonates containing calespar crystals, are but in the process of forming 
dolomite, while those with crystals of magnesite are perfectly formed 
dolomites. According to Bischof, from a solution of the former of these, 
calcium carbonate crystallises out; while from the true dolomites mag- 


nesite is dissolved out by water, and may be obtained as such from the 
solution. 
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The author gives analyses of a number of springs rising in the 
valleys of the Jura. Silica, calcium carbonate, and magnesium carbonate 
are the only important ingredients of these waters; chlorine, iron, and 
alkalis, together with bituminous organic matter, occur also in minute 
quantities. 

A great many of the wells are pure dolomite springs, the percentage 
amounts of calcium and magnesium carbonates agreeing closely with 
those of dolomites occurring in the neighbourhood, and analysed by the 
author; these gave CaCO; 57°82 and MgCO; 42°68 while the mean 

» o72l » 42°79 
of the water-analyses gave CaCO; 53°71, and MgCO, 14°29. 

Some of the waters, however, differed widely from these numbers, 
showing as much as 88 per cent. and 89 per cent. CaCO; to 12 per 
cent. and 11 per cent. MgCO; in two instances; and 70 per cent. and 68 
per cent. CaCO; to 30 per cent. and 32 per cent. MgCO; in the case of 
two other springs. 

As those wells which occur where there is abundance of true dolomite 
formation, are shown to have the composition of true dolomite waters, 
the author is led to regard Bischof’s view—that water containing car- 
bonic acid dissolves dolomite in fixed ‘proportions, from which solution 
it may again be obtained without decomposition—as correct. This he 
further corroborates by experiments on the amounts of CaCO, and 
MegCO; taken up from dolomite by carbonated water in 5—8 and 21 
days. 

The author shows, however, by experiments, that, although carbo- 
nated water takes up fixed relative quantities of CaCO; and MgCO;, 
from what Bischof calls perfectly formed dolomites, yet, on evaporation, 
a large quantity of the CaCO; is first thrown down, and the MgCO; 
only after long evaporation. From this and other reasons the author 
thinks that carbonated water takes up fixed relative quantities of cal- 
cium and magnesium carbonates, as well from Bischof’s imperfect as 
from perfect dolomites; and since from a solution of neither of these 
is crystalline magnesite ever deposited on evaporation, he regards as 
incorrect Bischof’s view, that the presence of magnesite proves that the 
dolomité in which this occurs'is a perfectly formed one. The geological 
formation of dolomites is as yet unsettled, but the author’s experi- 
ments are opposed to Bischof’s theory, viz., that from magnesian lime- 
stones carbonated water dissolves out only calcium carbonate, until the 
molecular proportion of CaCO; and MgCO; in a perfect dolomite is 
obtained. 

T. E. T. 


Acidulous Chalybeate Water from Melrose. By James Dewar 
(Chem. News, xxiv, 171). 


Tue composition of this water in grains per gallon is— 


Alkaline 
FeCO;. Al,O3;. SiO. MgSO, CaCl. CaCO;. chlorides. 


2 


17°5 18 85 78 16:0 4°1 11:4 = 78:1 
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This water appears to be the richest chalybeate in Great Britain, 
with the exception of “Muspratt’s chalybeate,” at Harrogate, which 
contains 10°8 grains per gallon of ferrous carbonate and 16:0 of ferrous 
chloride. 


Organic Chemistry. 


On a Hexyl Alcohol from*the Essential Oil of Heracleum. By 
A. Francuimonr and Tu. Zincke (Deut. Chem. Ges. Ber. iv, 
822—825). 


Two years ago Zincke (Ann. Ch. Pharm. clii, 1) found that the oil of 
the indigenous Heracleum species contains primary octyl alcohol in com- 
bination with acetic and caproic acids. The same alcohol was found 
in foreign species, together with another alcohol, probably a hexyl 
alcohol, which was obtained in quantities too small for a complete ex- 
amination. The authors have re-commenced this research, Dr. Hugo 
Miiller placing at their disposal 200 grams of the oil of Heraclewm 
giganteum, which was prepared in London. The greater part of this 
oil, which distilled between 201°—206°, was found to be a mixture of 
hexyl butyrate (the butyric acid being the normal one) and of octyl 
acetate. The two alcohols were isolated by saponifying the oil with 
alcoholic potash, and separated by fractional distillation. 

The hexyl alcohol thus obtained is a colourless oily liquid with a strong 
aromatic odour. Its specific gravity at 23° = 0°819, and the corrected 
boiling point 156°6°. The corresponding hewyl iodide, CoHiI, is a 
colourless liquid with a faint odour: specific gravity at 17°5° = 1°4115, 
boiling point 179°5°. 

The acetate, CsHi;.C,H;O02, is a colourless, oily liquid, having at 17°5 
the specific gravity 0°889, and boiling at 168°7°. The caproate, 
C.H3.C¢H02, is an oily liquid with hardly any smell. Specific gravity 
at 17°5° = 0°865; boiling point 245°6°. 

On oxidation, this alcohol yields caproic acid, which boils at 204°5° 
—205°, and has, therefore, the same boiling point as Lieben’s normal 
caproic acid. As this hexyl alcohol boils higher than all other primary 
hexyl alcohols so far studied, and as the difference between its boiling 
point and that of Lieben’s normal amyl alcohol is 19°, it appears most 
probable that it represents the normal hexyl alcohol. 

C. 8. 


Phenol from Glycerin. By Ep. LiNNEMANN and V. von Zorra. 
(Ann. Chem. Pharm., Suppl. viii, 254—260.) 


On heating glycerin with chloride of calcium, a number of products 
are formed, amongst which are acrolein, propyl aldehyde, acetone, and 
allyl alcohol, and a liquid boiling between 180°—190°. Of the latter, 
about one-third dissolves in a concentrated solution of potash; on dis- 
tilling the alkaline solution with dilute sulphuric acid, a distillate is 


ee 
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obtained possessing all the properties of a concentrated solution of 
phenol. On adding potassium carbonate to this solution, the phenol 
separated out as an oil, boiling between 180°—190°. Although 3000 
grams of glycerin had been used, the quantity of the phenol obtained 
was too small to obtain it in the pure state, but its identity with coal 
tar phenol was proved by the odour, by the characteristic coloration 
which it gave with bleaching powder, and by converting it into picric 
acid. -The potassium salt of this acid contained 14°93 per cent. K, the 
quantity calculated for potassium picrate being 14°64 per cent. 

Small quantities of phenol are also formed by the action of zinc- 
chloride and potassium bisulphate upon glycerin, but not upon 
acrolein. 

The liquid insoluble in caustic potash is glycerin-ether, CgHiO3; it 
is a somewhat thick colourless liquid, smelling like spearmint, and 
almost completely soluble in 20 parts of water. On heating it with 
water for four hours to 160°, it is converted into glycerin. By heating 
it gently with dilute hydrochloric or sulphuric acid, or a little zinc- 
chloride, a strong odour of aldehyde is developed, and the distillate 
reduces an ammoniacal silver-solution. On heating it with a concen- 
trated solution of potash, phenol is formed, besides volatile acids. 
This so-called glycerin-ether has very great resemblance to the 
monallylin C>H2.03, which Tollens obtained as a bye-product in the pre- 
paration of allyl alcohol from glycerin and oxalic acid. From the 
following experiments it appears that the two compounds are identical. 
On heating monallylin with water to 160°, only glycerin is formed, and 
by distilling it with dilute acids or zine-chloride, an aldehyde is formed, 
besides a little acrolein. The aqueous distillate was treated with silver 
oxide, and thus a silver-salt obtained, containing 60°15 per cent. of 
silver, from which it would appear that the aldehyde is propyl alde- 
hyde. The formation of phenol from glycerin-ether may be explained 
by the following equation :— 


CO;,H,.0; sac 2H,0 = C,;H,0. 
C. S. 


On an Isomeric Chloronitrophenol. By Auc. Faust. (Zeitschr. 
f. Chem. [2] vii, 338.) 


A mixture of equal weights of phenol and sulphuric acid was heated 
for some hours in a water-bath, diluted with water to a thin syrup, 
saturated with chlorine, and then poured into nitric acid, of sp. gr. 1°33. 
The mixture of chloronitrophenols so obtained was converted into 
potassium salts, and these were separated by crystallisation. 

The author’s expectation was, that if three phenolsulphonic acids 
were formed by the action of sulphuric acid on phenol, three isomeric 
dichloronitrophenols would be obtained on nitration. His product 
contained only two, namely, Fischer’s, melting at 121°5 and Seifert’s, 
melting at 125°, the latter in small quantity only. Besides these he 
obtained @-dinitrochlorophenol, melting point 111°, in considerable 
quantity. He also found this latter to be formed by chlorination of 
dinitrophenol, and also by the action of hydrogen chloride on diazo- 
dinitrophenol (from picramic acid). 
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This $-dinitrochlorophenol was reduced by ammonium sulphide, 
forming f-amidonitrochlorophenol, CsH,NH,NO.CIOH, of which the 
hydrochloride, sulphate, and barium-derivative were prepared. 

6-nitrochlorophenol, C;H;NO.CIOH, was obtained from the 8-amido- 
nitrochlorophenol by Gries’s method. It forms, when crystallised from 
hot water, milk-white, silky, glistening needles, which melt at 111°. 
It is very soluble in ether, chloroform, and alcohol, but does not crystal- 
lise well from these solvents. Potassiwn-derivative, CsH;NO,ClIOK + 
aq.: short brown needles, very soluble in water. Barium-derivative, 
(C;H;NO.C10).Ba + 7aq.: yellow soluble needles. Silver-derivative, 
C;H;NO,ClOAg: fan-like groups of copper-brown needles, difficultly 
soluble in water. §-amidochlorophenol, C;H;NH.CIOH, is obtained by 
reduction with tin and hydrochloric acid. The hydrochloride forms 


yellowish very soluble plates. 
H. E. A. 


Contributions to the History of the Benzoic Series. By Tx. 
Zincxe. (Deut Chem. Ges. Ber., iv, 836.) 


THE author enters into discussion of the various constitutional formule 
proposed by Limpricht, Staedler, Jena, Grimaux, and Kekulé for bodies 
of this series. He then describes oxidation experiments with stilbene, 
benzoin, and benzile, undertaken in the hope of throwing further light 
on the subject. 

Stilbene yields benzoic aldehyde and benzoic acid on oxidation ; all 
experiments to oxidise it completely to benzoic aldehyde were un- 
successful, benzoic acid being always formed at the same time. Ben- 
zoin gives the same products. Benzile is somewhat less readily 
oxidised than either of the above, but on continued heating is finally 
resolved into benzoic acid. In the author’s opinion, these results show 
Staedler’s formule to be incorrect, inasmuch as, according to them 
benzophenone should be obtained on oxidation of the above, and he 
considers the following formulz as best in accordance with the known 
facts, all of which certainly prove that benzile, benzoin, and benzilic 
acid do not bear that relation to each other which is commonly 
assumed, viz., that of anhydride, aldehyde, and acid :— 


C;-H;—CH C,H;—-CHOH C,H;—COH C,H;—CH 


| | ~ \ 
C;H;—CH C,H;—CHOH O O 
/ / 
C,H;—CH C,H;—CH 
Stilbene. Hydrobenzoin. Benzoin. Deoxybenzoin. 
C,H;—C 
~ 
O O 
ae 
C.H;—C~ 
Beuzil. 


The author states that experiments to prepare the compound 
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(C;H;CO), either by the action of metals on benzoyl chloride, or by 
oxidation of dibenzyl (C;H;CHz)2, were without result. On heating 
stilbene with fuming hydrobromic acid to 150°, the former combines 
directly with one molecule of HBr. 

H. E. A. 


On some Derivatives of Naphthalene. By A. Favsr and E. 
SaaMeE (Ann. Chem. Pharm. clx, 65—73). 


Tue following investigation is for the most part a revision of Lau- 
rent’s well known researches on the chlorine-derivatives of naphthalene. 
By passing a rapid current of chlorine into fused naphthalene, until the 
product after cooling has the consistency of butter, and treating it with 
petroleum naphtha, a crystalline residue of naphthalene tetrachloride 
is obtained, whilst the filtrate contains monochloronaphthalene and two 
isomeric dichloronaphthalenes, which can be separated by fractional 
distillation. On acting again with chlorine on those portions of the 
distillate which have no constant boiling point, until the mass partially 
solidifies on cooling, and exhausting with petroleum naphtha, a residue 
of dichloronaphthalene tetrachloride is obtained, whilst the solution 
contains heptachlorodinaphthalene. In another experiment the action 
of chlorine was carried on till the product remained liquid after cooling ; 
on mixing it with petroleum naphtha, crystals of monochloronaphtha- 
lene tetrachloride separated after a few days. By the further action of 
chlorine, enneachlorodinaphthalene is formed, which is the final 
roduct. 

(1). Addition-products.—The following bodies are solids, with hardly 
any smell; they are sparingly soluble in alcohol, more readily in ether 
and petroleum naphtha, and very readily in chloroform, from which 
they crystallise in large colourless, shining, and brittle crystals. On 
boiling their alcoholic solution with nitric acid and silver nitrate, silver 
chloride is formed. 

Naphthalene Tetrachloride, CyHsCly—Large rhombohedrons which 
melt at 182°, and on boiling with alcoholic potash-solution yield 
a-dichloronaphthalene. 

Monochloronaphthalene Tetrachlovide, CH,;Cl,Cly. — Clinorhombic 
prisms, melting at 128°—130°. Yields with alcoholic potash, trichloro- 
naphthalene. 

Dichloronaphthalene Tetrachlorvide, CyH¢Cl2,Cly—Four-sided clino- 
rhombic prisms, melting at 172°, and yielding tetrachloronaphthalene on 
boiling with alcoholic potash. Boiling nitric acid oxidises it to dichoro- 
phthalic acid. 

(2). Substitution-products—These compounds are readily soluble in 
ether, petroleum naphtha, and chloroform, less so in alcohol. They 
smell like naphthalene, the odour becoming the fainter the more chlo- 
rine they contain. Their nitro-compounds are yellow masses, which 
are difficult to purify, and by the action of sodium carbonate or am- 
monia are partially converted into a brown colouring matter. 

Monochloronaphthalene, C\H,Cl.—A_ colourless, strongly refracting 
oil, which boils at 250°—252°. On dissolving it in fuming nitric acid, 
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monochlorodinitronaphthalene, CyH;(NO;)2Cl, is formed, soft yellow 
needles, melting at 104°—106°. 

a-Dichloronaphthalene, CyH¢Clz.—Prepared from the tetrachloride. 
Boils at 280°—282°, and solidifies on cooling after some time toa 
crystalline mass, which melts at 35°—36°.* By acting on it with bro- 
mine, and treating the product with alcoholic potash-solution, a-tetra- 
chlorotribromodinaphthalene, CoH sClBr;, is formed in long soft white 
needles, melting at 74°—76°. 

8-Dichloronaphthalene.—Crystallises in brittle shining prisms, melts at 
68°, and boils at 281°—283°. It occurs, together with its isomeride, 
in the fraction boiling at 280°—285°, end crystallises on cooling, whilst 
the « compound in the impure state remains liquid and can be removed 
by pressing the mass between blotting paper. -tetrachlorotribromodi- 
naphthalene was obtained in the same way as the a compound, and has 
great resemblance to the latier. It melts at 71°—73°. 

Trichloronaphthalene, CyHs;Cl3.—Crystallises from a mixture of ether 
and alcohol in brittle prisms, melting at 81°. 

Heptachlorodinaphthalene, C2H,Cl;.—Crystallises from ether and al- 
cohol in long, yellowish, soft prisms, melting at 106°. On boiling it 
with alcoholic potash-solution, it becomes colourless, and then crystal- 
lises in compact six-sided prisms, which melt at 100°—102°. By 
fuming nitric acid it is converted into heptachlordinitrodinaphthalene, 
soft yellowish needles melting at 104°—106°. 

Tetrachloronaphthalene, CyHyCl—Soft white needles, melting at 
130°. 

Enneachlorodinaphthalene, Cy.H;Cl)—Forms, after repeated crystal- 
lisation from alcohol, soft white needles, which melt at 156°—158’.. 

C. S. 


Transformation of Cane-sugar into Glucose by the Action 
of Light. By E. M. Rautr (Compt. rend. Ixxiii, 1049). 


Equa volumes of a solution of pure cane-sugar, containing 10 grms. 
of sugar to 50 c.c. of water were introduced into two glass tubes and 
boiled for several minutes, after which the tubes were hermetically 
sealed. The two tubes were placed side by side, but whilst one was 
exposed to the action of light, the other was carefully protected 
from it. Five months after, May to October, the tubes were examined. 
Both were found perfectly transparent and free from any microscopic 
growth. The contents of the tube which had been exposed to the 
light gave, however, a copious red precipitate with Barreswil’s copper 
test, about one-half of the sugar contained in it having been converted 
into invert sugar, whereas the contents of the tube which had been 
kept in the dark gave no precipitate whatever with the copper test. 
Cane-sugar, when dissolved in water and exposed to the action of light, 
is, therefore, slowly converted into glucose. A syrup may thus con- 
tain a considerable quantity of glucose without having been adulte- 
rated. 
A. D. 


* Laurent describes a number of modifications of this compound, but the authors 
could not find any other form than that described above. 
VOL XXIV, F 
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Transformation of Glucose into Monatomic and Hexatomic 
Alcohols. By G. Bovcnarpar (Compt. rend., Ixxiii, 1008— 
| |) 1011). 


| In a preceding communication the author found that by the action of 
Ht sodium-amalgam on inverted milk-sugar, dulcite is formed; by a more 
attentive study of the reaction, monatomic alcohols such as ethylic, 
isopropylic, and hexylic alcohols are found to be produced. The author 
it has experimented on glucose, milk-sugar and inverted milk-sugar. 
A concentrated solution of glucose is treated with sodium amalgam : 
containing 5 per cent. sodium, the evolved gas being allowed to pass 
into water. The alkaline liquid is neutralised with sulphuric acid, and 
on distillation and treatment with potassic carbonate, yields an oily 
layer consisting of ethylic, isopropylic and hexylic alcohols, the two 
it former being separated by conversion into the iodides. The liquid 
| which remains behind in the retort yields, after separation of the 
sodic sulphate, a large quantity of mannite. 
Milk-sugar under the same circumstances gives ethylic, isopropylic 
and hexylic alcohols, the residue containing dulcite. 
Inverted milk-sugar yields, instead of dulcite alone, a mixture of 
fi dulcite and mannite. a F 


| On the Acetyl-derivatives of Carbo-hydrates, Mannite and 
ih its Isomerides, and certain other Vegetable-products. By 
P. ScuvuTzENBERGER (Ann. Ch. Pharm. clx, 74-—-100, from Ann. i 
Hi Chim. Phys. [4], xxi, 235). 
In a notice published in 1865 (Compt. rend., lxi, 485), the author 
stated that acetic anhydride acts with great facility on a large number 
of organic compounds having the character of poly atomic alcohols, 
converting them in a short time into acetylated derivatives, the 
degree of substitution in which depends upon the proportion of the 
anhydride employed, the temperature, and the duration of the action. 
The present paper contains a detailed description of these compounds. 
Acetic anhydride is preferable to acetyl chloride for the reactions 
ii under consideration, becatse by its use the presence of hydrogen 
H} ti) chloride is avoided (this substance frequently causing other changes to 
ensue): frequently, too, the reaction takes place in open vessels, or at 
least under a small pressure at temperatures between 130° and 160°. 
(1.) Cellulose and Acetic Anhydride.—Carded cotton-wool or Swedish 
filter-paper heated for two hours to 180° with six or eight times its 
weight of the anhydride, is perfectly dissolved, forming a thick dark 
brown syrup, from which water precipitates thick dirty flocks much 
i} resembling coagulated albumin; this precipitate well washed and dried 
| is soluble in glacial acetic acid, forming a coloured liquid which is 
| rendered perfectly clear and colourless by treatment with purified animal 
charcoal: water precipitates from this solution white oe which, 


after drying, have the composition of éri-avetyl-cellulose Ra > 0}, o, 


This body forms a white powder insoluble in w ater, alcohol, ether, and 
benzene: soluble in glacial acetic acid and in sulphuric acid, from 
which solutions it is pr recipitated unchanged by water. On saponifica- 


] 
| 
| 
| 
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tion, 7.e., when boiled with a standard solution of caustic soda, it regene- 
rates cellulose and three equivalents of sodium acetate. This method of 
determining the amount of acetyl present was employed for all the 
compounds investigated. 

From the formation of triacetyl-cellulose (as well as that of trinitro- 
cellulose by the action of nitric acid), it appears that cellulose is a 
triatomic alcohol —_ Os. 

When smaller proportions of anhydride, and a temperature lower 
than 150° are employed, cotton-wool only swells up without dissolving, 
giving apparently mono- and di-acetyl-cellulose, which are insoluble in 
all media save sulphuric acid, and cannot be separated from unaltered 
cotton-wool. 

(2.) Starch and Acetic Anhydride——The products of this action vary 
with the state of aggregation of the starch, and with the purity of the 
anhydride used. When anhydride containing 10 to 15 per cent. of acid 
acts at 140° on one-third or somewhat more of starch-powder, this latter 
swells up without dissolving, at any rate in more than a minute pro- 
portion: after washing with water, a white powder is obtained, 
insoluble in water, alcohol, ether, and glacial acetic acid, and not 
yielding a blue colour with iodine. Saponification reproduces the 
original insoluble starch rendered blue by iodine: dried at 120°, this 


powder has the composition of triacetyl-amidin (C0), O;. If the 


mixture of starch and anhydride be heated to 150°, however, the 
swollen mass dissolves, forming an amber-coloured syrup, from which 
water precipitates white flocks insoluble in water, alcohol, and ether, 
but soluble in glacial acetic acid. This product, when purified in the 
same manner as triacetyl-cellulose, forms a white powder easily saponi- 
fiable by dilute soda-solutions, with formation of soluble starch, pre- 
cipitable by alcohol from the aqueous solution obtained, and rendered 
blue by iodine; on analysis, this white powder gives numbers identical 
with those obtained with the former compound; it is powerfully dex- 
trorotatory, giving the value [a] = 120°8. As Béchamp finds that pure 
soluble starch gives the value [a] = 216, and the triacetyl derivative 
contains in 100 parts 55 of active substance, the calculated value for 
[a] is 118°8°. At temperatures higher than 150°, a similar triacetyl 
body is obtained, yielding on saponification only dextrin. No sub- 
stances containing more than three atoms of acetyl have been 
obtained. 

(3.) Glycogen and Acetic Anhydride.—Liver-glycogen heated to 155° 

with excess of anhydride, swells up without dissolving; the product 
well washed with water has the composition of triacetyl-glycogen 
CoH:0; bo, and is insoluble in cold or hot water, alcohol, ether 
(C,H;0)s , ; : . 
and acetic acid; saponification reproduces either glycogen or an 
analogous body, which is dextro-rotatory, giving the value [«] = 
+ 56°, 

(4.) Gum Arabic and Acetic Anhydride.—Pure powdered arabin and 
twice its weight of anhydride heated to 150°, form an insoluble sub- 
stance which, after treatment with boiling water, and washing with 

» 
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alcohol, has the composition of diacetyl-arabin C;Hs(C2H;0).0;: the 
formula, however, should be doubled, inasmuch as the saturated acetyl 
derivative (obtained by heating to 180° for 5—6 hours with 6—8 parts 
of anhydride) has the composition C,,H,;(C2H;0);0.: both these 
products are white amorphous powders. 

(5.) Inulin and Acetic Anhydride——The inulin from Georgina pur- 
purea (dahlia-inulin) is not identical with that from Inula Helenium 
(elecampane-inulin) ; their respective rotatory powers are— 


Dahlia-inulin [a] = — 26° 
Elecampane-inulin [a] = — 32°. 


(a.) On heating to boiling for + hour either of these varieties of 
inulin with its own weight of anhydride and twice as much glacial 
acid, products of the same constitution are obtained in either case, 
giving numbers agreeing with the formula C,.Hi;,(C,H;0);0., the 
sole difference between them being in their rotatory powers, which 
are— Triacetyl-dahlia-inulin [a] = — 20° 

Triacetyl-elecampane-inulin [a}] = — 32°. 


These substances are soluble in water, acetic acid, and alcohol; in- 
soluble in ether. 

(b.) On heating to boiling 1 part of either variety of inulin and 2 parts 
of anhydride for a quarter of an hour in a long-necked flask, products 
are formed which differ from the preceding in not being precipitable by 
ether from the acid liquid obtained: they are insoluble in water, but 
soluble in alcohol or dilute acetic acid; purified by animal charcoal in 
alcoholic solution, and dried at 100°, the elecampane-inulin derivative 
gives numbers indicating a pentacetyl compound C\2H,(C2H3;0)s0,, 
while the dahlia-inulin derivative is a tetra-acetyl product, C2Hic 
(C,H;0),0,9: their respective rotatory powers are— 


Pentacetyl elecampane-inulin [a] = — 25° (mean) 
Tetracetyl dahlia-inulin [a] = —14°, 


(c.) Hither variety of inulin heated to boiling for half an hour with 
3 parts of anhydride, gives a product precipitable on adding water, the 
precipitate being soluble in alcohol and insoluble in water. The elecam- 
pane-inulin derivative has the composition C,,Hi3(C,H;0),;0. and has 
a feeble dextrorotatory action; whilst that from dahlia-inulin is 
CyHi(C2H;0),01. In another experiment under almost the same con- 
ditions, the end-product from elecampane-inulin gave numbers agreeing 
with those required for an octacetyl derivative; from which it is in- 
ferred that, instead of having the formula C;H,.O; (as formerly supposed 
for inulin), elecampane-inulin is C;,.H220u, while dahlia-inulin is Cy,H 0,0. 

(d.) Dahlia-inulin heated to 160° in a sealed tube with 2—3 parts of 
anhydride is partly dehydrated, and forms two acetyl derivatives: one is 
soluble in water, and has the rotatory power [@] = + 55°, the other is 
insoluble in water, and has the value [a] = + 35°5; both, however, 
give numbers agreeing with a tetracetyl derivative. Saponified 
with soda, the soluble body gives a resinous mass C©,,H,,Og, or inulin 
minus 2H.0. 
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Elecampane-inulin under the same conditions gave only a black 
humous mass, together with a trace of dextro-rotatory syrup. 

In estimating the acetyl contained in the foregoing inulin derivatives 
the decomposition was effected with normal sulphuric acid: caustic 
soda gives rise to other acid products besides acetic acid, and hence 
always gives too high numbers: the same applies to the sugar deriva- 
tives hereafter described. 

(6.) Glucose and Acetic Anhydride.—Pure crystallised glucose dried 
abt 100° is easily attacked at 120° by acetic anhydride, the resulting 
products differing with the proportion of acid admixed with the anhy- 
dride. One part of glucose and 24 of anhydride heated in an open 
vessel react readily, the action being over in a few moments; a little 
water being added to destroy the anhydride, and the whole evaporated 
to dryness on the water-bath, an amorphous residue soluble in water, and 
of a very bitter taste, is obtained. Boiling benzene only partly dissolves 
this residue, the soluble part being triacetyl-glucose, CgHs(C2H;0)30c. 
This body heated to 140° by itself or with acetic anhydride, loses 
water, giving triacetyl-glucosan C,H;(C.H;0);0;, insoluble in water, 
soluble in dilute acetic acid. The insoluble part dissolved in water, 
and decolorised by animal charcoal, yields on evaporation in vacuo 
an amorphous light yellow bitter mass, very soluble in water, and 
soluble in alcohol: this is diacetyl-glucose, CsHio(C2H30)20.. 

Glucose heated with a large excess of anhydride to 160° for 6 hours, 
does not form a glucose derivative as was expected, but one derived 
from two molecules of glucose, which coalesce, with loss of H,O, accord- 


ing to the equation— 
. car, { (OD 
2C,H; — H,.0 + O 
4 


All the eight hydrogen-atoms of the hydroxyl present in this diglu- 
cose are replaced by acetyl, forming ChE). O,, which is either 
identical or isomeric with the compounds of the same composi- 
tion obtained by the action of acetic anhydride on cane- and milk- 
sugars ; in water it is insoluble, in alcohol soluble; it has no marked 
taste of any kind. 

All the acetylated derivatives of glucose are dextrorotatory. 

(7.) Cane-sugar and Acetic Anhydride—Cane-sugar heated with 
3 pt. acetic anhydride, and 3—4 parts glacial acid entirely dissolves : 
ether throws down a yellow tarry precipitate, which, when dried in vacuo 
over quick lime, and finally at 100°, is a solid substance soluble in 
water and alcohol, of a weak sweet taste, somewhat inclined to bitter, 
insoluble in ether and benzene; this is monoacetyl-saccharose 
Cy.H2(C2H;0)O0.. The ethereal filtrate from this substance evaporated 
to dryness, dissolved in water, and decolorised by animal charcoal, 
gives numbers intermediate between those required for tetra- and penta- 
acetyl-saccharose: this is probably a mixture of these two bodies; it is 
soluble in water, alcohol, and ether. 

Heated with a large excess of anhydride, cane-sugar yields hepta- and 
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octo-acetyl saccharose, C,.H,;(C2H;0),0n and C,2Hi,(C.H;0).0n, as 
gummy amorphous bodies insoluble in water, and much resembling the 
octo-acetyl diglucose obtained with glucose. 

(8.) Mili-sugar and Acetic Anhydride.—Milk-sugar is less easily 
acted on than cane-sugar ; after long boiling in an open vessel, perfect 
solution ensues. From the product water precipitates octacetyl milk- 
sugar, CyHy(C.H;0),01; the solution contains tetracetyl milk-sugar, 
which forms indistinctly shaped crystals of a bitter taste: these bodies 
have the rotatory powers [a] = + 31°,and [a] = + 50°1° respectively. 

(9.) Mannite and Acetic Anhydride-—Mannite heated in an open 
vessel with anhydride containing 10—15 per cent. of acid dissolves ; 
on cooling, the product becomes a mass of indistinctly shaped crystals, 
which, after separation of syrupy mother-liquor by filtration through 
asbestos by means of a pumping arrangement, and washing with alco- 
hol, forms a solid, white, very light substance, apparently homogeneous, 
scarcely soluble in boiling alcohol, soluble in water and acetic acid, 
insoluble in ether: it has a weak, sweet and bitter taste, and is feebly 
dextrorotatory ; its composition is that of a monoacetyl derivative of a 
di-mannitic anhydride, Cy,H.sOyo, viz., Cy,H»3(C,H;0)0O. On sapoai- 
fication, this body yields a faintly sweet substance apparently identical 
with Berthelot’s mannitan, whence it appears that this latter body has 
the formula C,.H»2;Oy0. 

By the further action of the anhydride, a thick syrup is obtained 
which, on treatment with water, gives a crystalline precipitate, crystal- 
lisable from boiling water or alcohol; this is hewacetyl mannite 
C;Hs(C.H;G),0,; it melts at 100°, and becomes crystalline on cooling. 
It has no action on polarised light. The syrupy mother-liquors 
of this compound give on evaporation an extremely bitter substance 
easily soluble in water, acetic acid, and alcohol; it is dextrorotatory : 
[a] = 22°6°, which is remarkable, as mannite has no rotatory power. 
It has the composition CsH1(C.H;0).0;,* and appears to be identical 
with the acetylated mannite which Berthelot obtained by the action 
of glacial acetic acid. 

(10.) Synthesis of Glucosides by means of the Acetyl Derivatives of 
the Sugars.—Attempts to synthesize salicin from sodium-saligenin and 
acetyl-glucose, met with only partial success; when these two sub- 
stances are heated together in presence of benzene or alcohol, there is 
produced a small quantity of a substance which forms glucose and 
saliretin on boiling with diluted sulphuric acid; this is obtained pure 
by evaporation to dryness, solution in water, precipitation by lead 
acetate, and decomposition by sulphuretted hydrogen; and finally, by 
evaporation to dryness in vacuo, there is obtained an amorphous yel- 
lowish brittle mass, soluble in water and alcohol. The majority of the 
substances employed, however, react differently, aceto-suliretin 
CisH,(C,H;0)0, (7), and sodium glucinate being formed: the former, 
which yields saliretin and sodium acetate on saponification, is likewise 
obtainable by the action of acetic anhydride on saliretin. 

Diaceto-saccharose and sodium-saligenin, heated in an open vessel, 


* In the original paper in the Annales de Chimie et de Physique, the constitution 
CsHs(C2H;0).0, is erroneously attributed to this body; the analytical numbers 
agree with that given above. 
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together with absolute alcohol, also form a small quantity of a glucoside 
which splits into glucose and saliretin; the greater portion of the sub- 
stances, however, is converted into aceto-saliretin and the sodium salt 
of an acid very similar to glucinic, which may be termed saccharinic 
acid. The sodium salt, Cy,H,,NaO,, separates in small white crystals 
from boiling absolute alcohol; it is very soluble in water, gives with 
basic lead acetate a precipitate soluble in excess of the acetate, and 
yielding the acid itself by decomposition with sulphuretted hydrogen ; 
the acid forms a very sour syrup. 

The lead precipitate obtained by treating saligenin with lead acetate 
also yields, when heated with an aqueous solution of acetyl-glucose or 
-saccharose, a considerable quantity of a glucoside which splits into 
saliretin and glucose on treatment with acids; it is, however, uncrys- 
tallisable. 

Rhamnetix (obtained by boiling rhamnegin, its glucoside, with 
dilute sulphuric acid) dissolved in caustic potash to saturation gives a 
precipitate with lead acetate; this precipitate heated in sealed tubes 
to 140° with solution of diacetyl-saccharose, gives a colourless liquid 
containing glucose, and a yellow insoluble portion which is a mixture of 
rhamnetin and the lead compound of its glucoside ; this portion treated 
with sulphuretted hydrogen, after thorough washing, yields a dark 
yellow liquid, from which an easily soluble amorphous dark yellow dye- 
stuff is obtainable by evaporation; this is extremely like rhamnegin in 
its properties, dyes the same tints, and splits on boiling with acids into 
glucose and rhamnetin, which is insoluble in water. C. R. A. W. 


Nitrogenous Compounds from Milk-sugar. By Rosrrr 
SacussE (Deut. Chem. Ges. Ber., iv, 854). 
By the action of aniline on milk-sngar, the author has obtained two 
bodies, whose formation is expressed by the equations— 


| % CH sOn2 + C,H,N = CyoHygNOxn + H,0. 
Il. C4H4,0.. + 2C,H,N = CygH5,N20v0 + 2H.0. 


Attention may be called to the resemblance of these reactions to 
those realised by Hugo Schiff with aniline and the aldehydes. The 
precise conditions under which the one or the other, or a mixture of the 
two may be obtained, have not been ascertained. 

Preparation. — On heating one part of sugar with two parts of aniline, 
in an open flask, the former dissolves with much frothing, but without 
evolution of gas; about an equal volume of alcohol is then added, and 
the liquid filtered, when, after standing some time, the filtrate almost 
solidifies to a mass of crystals. These are washed first with alcohol, 
then with ether, and finally dissolved in hot water ; 5—6 vols. of abso- 
lute alcohol are added, and a large quantity of ether. Brilliant white 
crystalline needles then separate out after some time, which may be 
dried at 100°. Both bodies are very solubie in water, difficultly in 
absolute alcohol, almost insoluble in ether; they reduce alkaline copper 
solutions. Grape-sugar, mannite, and other carbohydrates also dis- 
solve readily in aniline. 


H. E. A. 


| 
| 


72 ABSTRACTS OF CHEMICAL PAPERS. 


On the Behaviour of Starch and Dextrin to Iodine and Tannic 
Acid. By V. Grizssmayer (Ann. Ch. Pharm. clx, 40—56). 


Tue author describes minutely the effects produced on the addition of 
a weak iodine solution, and of tannic acid solution, to starch solutions 
which have been kept for various lengths of time exposed to the air at 
the ordinary temperature, the conclusion at which he arrives being 
that filtered starch-paste is in a state of continual chemical change. 
The solutions employed were:—1. A decimille-normal iodine solution. 
2. An aqueous solution of tannic acid containing 3°5 grm. pure tannin in 
300 ¢.c.—3. A filtered starch-solution, which was always prepared by 
triturating 3°5 grm. wheaten starch with 50 c.c. cold water, pouring 
into 300 c.c. boiling water, boiling for a few minutes, and then 
filtering whilst hot. On adding either of the reagents to 20 c.c. starch 
solution, the following reactions were observed :— 

ist day.—With iodine, 1 to 7 ¢.c. produced no coloration what- 
ever; 7°5 to 8 c.c., a violet shade; 9—10 c.c., a faint blue, which became 
distinctly blue only after 16 c.c. had been added. With tannic acid, 
the first drop produced a precipitate of tannate of starch, which redis- 
solved on shaking ; the second dropa permanent precipitate. This latter 
is dissolved on warming, but reappears on cooling. No alteration in 
these reactions on the second and third days. 

Ath day.—A_ flocculent separation was visible in the starch-solution, 
which, after filtration, exhibited the same reactions as on the first day. 

5th day.—11 c.c. iodine gave a faint violet; with 17 c.c., a blue 
tinge, becoming more and more intense, up to 25 c.c., but more of a 
lilac colour. ‘'Tannic acid: same reaction as on first day. 

6th day.—With iodine, a perceptible violet shade only after 
20 c.c., but slightly deepened up to 25 c.c. A few drops of tannic acid 
caused a precipitate, which disappeared however on shaking; a per- 
manent precipitate only after several drops. 

7th day.—22 c.c. iodine gave a violet tint, changing to red with 
25 ¢.c., and becoming pure red with 30 c.c., 10 c.c. of tannic acid were 
required to cause opalescence, a slight precipitate separating after 
some time. 

Sth day.—A red tinge with 10 c.c. iodine, becoming gradually 
more distinct, until perfectly red with 20 c.c. An excess of tannic 
acid causes opalescence. 

9th day.—A red coloration with iodine; no precipitate with tannic 
acid. 

10th day.—No coloration with iodine; a yellowish tinge with an 
excess. Also no reaction with tannic acid. The solution then remains 
one to two days in this state, after which sugar is formed, and may 
be easily detected by Fehling’s solution. After another week the 
sugar has disappeared, and the liquid is strongly acid. The author 
notes that decinormal iodine solution is perfectly decolorised by expo- 
sure to the air for about six weeks; a millenormal solution in three to 
six days, and a decimillenormal solution on standing over night. This 
is due, not to the evaporation of iodine only, but in great measure to the 
formation of hydriodic acid. 

The author’s interpretation of the above results is, that the solution 
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obtained by treating starch with hot water passes through three stages 
of change when allowed to stand, until it is finally converted into 
glucose and other products. It is impossible to obtain a starch solution 
quite free from dextrin in the above manner, for perfectly fresh solution 
was never coloured blue by the addition of 6—10 c.c. decimillenormal 
iodine-solution but always violet, the red colour of the iodised dextrin 
forming violet with the blue iodised starch; the first drop of tannic 
acid also gave a precipitate, which disappeared on shaking, because of 
the greater affinity of the tannic acid to dextrin than to starch, in con- 
sequence of which it does not combine with the latter till the whole of 
the dextrin is neutralised. 

A starch-solution allowed to stand about a week, during which time 
a flocculent precipitate is deposited, yields a red-colour with 10—20 c.c. 
of decimillenormal iodine-solution, which colour corresponds to a dextrin 
obtained both by mashing and in the artificial preparation of dextrin. 
It is nearly always accompanied by a second dextrin, which forms a 
colourless compound with iodine. Dextrin I may moreover be readily 
detected in the presence of much starch by operating with dilute 
iodine ; no starch reaction is observed until the whole of the dextrin is 
saturated. With starch in the presence of much dextrin, no starch 
reaction is obtained, until a concentrated iodine-solution is employed, 
so that both bodies may be readily detected when in the same solution. 

Tannic acid does not precipitate dextrin, and when starch is also 
present, the precipitate redissolves until the whole of the dextrin is 
fixed. — 

If the starch-solution is allowed to stand more than a week in con- 
tact with air at a certain stage, the addition of decinormal iodine drop 
by drop, causes a red streak, which, however, immediately disappears ; 
the next day even this is perhaps not observed, and yet sugar is not 
to be detected in the solution, and in this case the addition of an excess 
of iodine causes no coloration ; in the first the reaction of dextrin I is 
obtained. The body now present in the liquid the author terms 
dextrin II, dextrin passive to iodine, for which it has a greater affinity 
than dextrin I. He considers that it is also co-existent with dextrin I 
in the fresh starch solution, since 5—6 c.c. of the weak iodine may be 
added without causing the slightest coloration. 

Tannic Acid in its action on Iodine, Starch, and Iodised Starch.—By 
the addition of an excess of tannic acid to an iodine-solution, the latter 
becomes gradually decolorised. Tannic acid also causes the decolora- 
tion of iodised starch-solution. In both cases the iodine is reduced to 
hydriodic acid. In order to investigate the action of iodine on tannic 
acid, 60 grms. iodine, 60 grms. tannic acid, and about 800 c.c. water 
were digested in a stoppered flask on the water-bath, at a mean tem- 
perature of about 92°, the flask being repeatedly shaken. After some 
days the whole had dissolved to a dark brown liquid, from which over 
night a voluminous precipitate of gallic acid separated, but was redis- 
solved on heating. After 4—6 days a permanent dark black crystalline 
precipitate formed on the sides and bottom of the flask, to obtain a 
good yield of which, the operation had to be continued for 6—8 weeks. 
''he black substance was purified by digestion with dilute ammonia, and 
washing with water; a yellow body was thus obtained, which was dis- 
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solved in soda, re-precipitated by acid, and then washed until free from 
sodium chloride. The composition and reaction of this product proved 
it to be ellagic acid, C,,H,O; + 2.aq., the yield being about one-fourth of 
the tannic acidemployed. The filtrate from the crystals, which deposited 
much gallic acid on standing in the flask, was evaporated to a small 
bulk, and the remaining liquid decanted from the gallic acid which had 
separated. In order to prove the presence of sugar and hydriodic acid, 
which it was probable were also products of the reaction, an excess of 
a stiff starch-paste was added to a portion, to remove free iodine, and 
the whole allowed to stand an hour or two, the supernatant liquid being 
then removed by a syphon. The addition of a erystal of potassium 
nitrite to this liquid at once produced a deep blue coloration, proving 
the presence of hydriodic acid. In testing for sugar, the iodine, 
hydriodic acid and gallic acid were removed by basic lead acetate, the 
filtrate saturated with hydrogen sulphide, evaporated somewhat, and 
finally Fehling’s solution added, when, on warming, cuprous oxide was 
deposited. The products of the action of iodine on tannic acid are 
therefore ellagic, gallic, and hydriodic acids and sugar. Doubtless the 
tannin is first split up into gallic acid and sugar, the gallic acid after- 
wards yielding ellagic acid, in proof of which the following experiment 
was made. 10 grms. gallic acid, 10 grms. iodine, and 160 c.c. water were 
digested together for several days on the water-bath ; the same charac- 
teristic black crystals as above were obtained, and proved to be ellagic 
acid; after adding an excess of basic lead acetate to the filtrate, &c., no 
sugar could be detected. The reaction is probably 


2C,H,0; + I, = (C\H,Os + 2H.0) + 2HI. 
H. E. A. 


On Aurine. By R. S. Datr and C. ScuortemmMer (Proc. Lit. 
Phil. Soc., vol. xi, No. 2). 


A sHort note on this subject has already appeared in the number of 
this Journal for July, 1871 (p. 446). 

To obtain the pure colouring matter from the commercial product, 
the latter is dissolved in alcohol and treated with ammonia. <A crys- 
talline precipitate, a compound of aurine with ammonia, separates out, 
whilst the other bodies present remain in solution. The ammonia- 
compound, after being washed with alcohol by means of Bunsen’s filter 
pump, is decomposed by dilute acetic acid and further purified by re- 
peated crystallisation from strong acetic acid. The specimens thus 
obtained retain most obstinately varying quantities of water and acetic 
acid ; a fact which has also been observed by Fresenius, who has lately 
published a note on the same subject.* From concentrated hydro- 
chloric acid, aurine crystallises in fine hair-like, red needles, which when 
dried at 110°, contain a large quantity of hydrochloric acid. To obtain 
pure aurine, a dilute alkaline solution was precipitated with dilute 
hydrochloric acid, and the precipitate washed by the filter-pump, but 
this product also contains hydrochloric acid, which is only given off 
above 110°. By spontaneous evaporation of an alcoholic solution, 


* J. pr. Chem., No. x, 1871. 
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aurine is obtained in dull red crystals with a green metallic lustre. 
Dried at 110° they contain no alcohol, but still 5°4 per cent. of water, 
which escapes only between 140—180°, the crystals not changing their 
appearance at ah; they may also be heated to 200° without any 
further alteration, which fact does not agree with Fresenius’s observa- 
tion, that aurine crystallised from alcohol or acetic acid melts at 150°. 
Aurine, dried at 200°, appears to have the composition C.H 03; if this 
formula is correct, its mode of formation may be expressed by the 
equation— 


3C;H,O + C.0, — C.9H,,05 + 2H,0. 
The compound dried at 110°, is CHO; + H,O. Caro and Wank- 


lyn obtained, by the action of nitrous acid upon rosaniline, a body 
which they believe to be identical with aurine, and to which they give 
the formula C.)H,.O;,* differing from that above given only by two 
atoms of hydrogen. 

Nascent hydrogen converts aurine into lewco-aurine, CaH,s03 ; this 
reduction is best effected by acting with zinc-dust on a solution of 
aurine in acetic acid; it is thus obtained quite colourless. whilst by 
reducing it in an alkaline solution at the same time, a dark resinous 
body is formed, from which the leuco-aurine cannot be easily freed. 

By passing sulphur dioxide into a hot alcoholic solution of aurine, 
brick-red crystals are separated, a compound of aurine with sulphur 
dioxide, which undergo no change when exposed to the air, and are 
decomposed only above 100°, when they split up into aurine and sul- 
phur dioxide. With the bisulphites of the alkali-metals, aurine forms 
colourless compounds, which are soluble in water and alcohol, and can 
be obtained in fine crystals. They are decomposed by acids as well as 
by alkalis. 

By heating aurine with alcoholic ammonia to 140°,+ the so-called red 
coralline is obtained, a body resembling aurine, but dyeing a redder 
shade. This body has also been obtained in fine crystals. 

C. S. 


On some Derivatives of Phthalic Acid. By A. Fausr (Ann. 
Chem. Pharm. clx, 57—65). 


NirropuHtHaric acid, CsH;NO.(CO.H)., is obtained by digesting phtha- 
lic acid with a mixture of equal parts of sulphuric and nitric acid, and 
diluting with water after 24 hours. It crystallises from ether in pale 
yellow prisms, which melt at 208°—210°, the anhydride being formed. 
This acid appears to be identical with that which Laurent obtained 
by boiling naphthalene with nitric acid. CsH;(NO,)O,K., crystallises 
from hot alcohol without water of crystallisation; by precipitating its 
aqueous solution with alcohol, yellow needles containing one molecule 
of water are obtained. C,H,(NO,)O,K is precipitated in form of white 
needles by mixing a concentrated solution of the acid and the neutral 
potassium salt. CsH3(NO,.)O,(NH,), is obtained in large orthorhombic 
prisms by dissolving the acid in strong aqueous ammonia and adding 


* Proc. Roy. Soc., xv, 210. 
+ The original paper gives 110° by misprint.—C. 8. 
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absolute alcohol. CsHy(NO.)O,NH;, + 2H,O forms fine yellowish- 
white needles, which are obtained by mixing the acid with an alcoholic 
solution of the neutral salt. CsH;(NO.)O,Ba + H,0 crystallises from 
the supersaturated aqueous solution in yellowish shining lamine, 
sparingly soluble in water. CsH;(NO.)O,Zn + 13H:,0 is a yellow 
crystalline powder, formed by boiling the aqueous solution of the acid 
with zinc oxide. CsH;(NO,)O,Pb + 13H.0 and C,H;(NO,.)O;Ag, are 
white precipitates, sparingly soluble in water. The ethylic ether, 
CzH;(NO-)O,(C2H;)2, is easily formed by passing hydrochloric acid gas 
into an alcoholic solution of the acid and applying heat from time to time. 
It is a yellowish, scentless oil, boiling above 300° with decomposition. 
The acid ether, CsH,(NO,)O,C.H;, is formed by the same reaction in 
the cold. It is a crystalline solid and a strong monobasic acid. 

By reducing nitrophthalic acid with tin and hydrochloric acid, no 
amidophthalic acid is formed, but only a amidobenzoic acid. 

Bromophthalic acid, C;H;Br(CO.H). By acting with an excess of 
bromine upon phthalic acid at 180°-—200°, a large quantity of the acid 
is left unaltered, which can be separated from the brominated acid 
formed by crystallisation, the latter remaining in the mother-liquors 
from which the potassium salt was prepared. After purifying this salt 
by repeated crystallisation from alcohol, it was decomposed by sulphuric 
acid and the solution shaken with ether and evaporated. Bromoph- 
thalic acid is a white powder, readily soluble in ether, alcohol, and 
water. 

C.H;BrO,K, + 2H,0 forms large shining deliquescent needles. 
C;H;BrO,Ba + 2H,0 is a white, crystalline powder, sparingly soluble 
in water. C,H;BrO,Pb is almost insoluble in water, but soluble in 
boiling dilute acetic acid, from which it separates as a crystalline 
powder. CsH;BrO,Cu is a pale-blue, and CsH;BrO,Ag, a white, curdy 
precipitate. The ethylic ether is obtained in a similar way as that of 
the nitro-acid, and forms a pale-yellow oil. 

Dichlorophthalic acid, C>H.Cl.(CO.H)., is readily formed by boiling 
dichlornaphthalene tetrachloride with common nitric acid. It is soluble 
in ether, alcohol, and water, and crystallises from the hot aqueous solu- 
tion slowly in yellowish, compact prisms. It melts at 183°—185° and 
by repeated sublimation is converted into the anhydride, which re- 
sembles benzoic acid, and melts at 187°. 

C;H,Cl,0,Ba + H,O separates in prisms on mixing an ammoniacal 
solution of the acid with barium chloride. Cs,H.,Cl,0O,Ca + 4H.O 
forms yellowish prisms on mixing the ammoniacal solution of the acid 
with calcium chloride. 

C. S. 


On Dibromobenzene-sulphonic Acid. By A. Wortz (Zeitschr. 
f. Chem. [2], vii, 353). 


TuIs compound and some of its salts have already been described by 
R. Douglas Williams (Zeitschr. [2], vi, 302). The author had at the 
same time prepared this acid in order to obtain from it a triad phenol 
and one of the tricarbon acids of benzene, and he finds that his acid 
contains 3 mol. of water, whilst that of Williams contains only two. 
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The following salts were prepared :—(C,H;Br,SO;).Ba, fine soft pearly 
lamin, sparingly soluble in cold, readily in hot water. C;H;Br.S0,;K, 
shiny fascicular needles. (C;H;Br.SO;)Ca, silky fascicular needles. 
(C;H;Br.S0;)2Pb + 3H,0, rhombic scales, readily soluble in water. 
(C.H;Br.SO;).Cu, long shining lamin, containing apparently 14 mol. 
of water. C;H;Br.SO;NH, crystallises in shining needles from a con- 
centrated solution, and forms, on slow evaporation, compact plates. 
The author believes that his acid is isomeric with that of Williams, 
and that described some years ago by Schmitt. 

By fusing the potassium salt with caustic potash, only a small 
quantity of a brown silky substance was obtained, from which no 
definite compound could be isolated. 

In order to obtain a tribasic acid, an intimate mixture of the potas- 
sium salt and potassium cyanide was heated in a current of carbonic 
acid; a small quantity of an oily product was formed, which, when 
treated with an alcoholic potash-solution, evolved ammonia. From the 
alkaline solution an acid was obtained, the quantity of which was too 
small for further investigation, although to prepare it a large quantity 
of dibrombenzene had been used. 


C. 8. 


Note on Diethylidenelactamic Acid. By W. Heinzz (Ann. 
Ch. Pharm. clx, 35—39). 


Tue author has been almost accidentally led to the discovery of this 
acid, which he was unable to find amongst the products of the action 
of ammonia on a-chloropropionic acid. As there was a possibility of 
the formation of both di- and triethylidenelactamic acids by the action 
of a-chloropropionic acid on alanine— 


C.H,Cl , fO,H.NH, _ C.H.NH /fCsH. \ 
coon + {coon =HCl + | COGH ( COOH) &e. 


he was led to prepare a quantity of alanine, in doing which, Strecker’s 
method was followed, with the one exception that the mistake was 
made of first adding the hydrochloric and then the hydrocyanic acid 
to the aldehyde-ammonia. 

It is not certain, although probable, that this circumstance 
influenced the formation of the acid in question. After separation 
of the chlorine by plumbic hydrate, and of the excess of lead by 
hydrogen sulphide, and evaporation, no crystals of alanine were ob- 
tained ; a small quantity only crystallised out on the addition of alcohol, 
and a further small quantity after evaporation, addition of ammonia, 
and then of alechol. The alcoholic filtrate was evaporated, boiled with 
baric hydrate to expel the ammonia; the barium exactly precipitated 
with sulphuric acid ; and the filtrate digested with cupric oxide. On 
evaporation, blue indistinctly crystalline grains were deposited, which 
were purified by washing first with weak, then with strong alcohol, 
and recrystallisation. From this copper salt diethylidenelactamic acid 
was readily obtained by decomposing with hydrogen sulphide, the acid 
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separating from the concentrated aqueous solution in very fine micro- 
scopic needles, easily soluble in water, although much less so than 
diethylenelactamidic acid, and also less soluble than alamine. The 
copper salt is not very soluble in water, and almost insoluble in alcohol. 
The crystals are a lighter blue than the alanine copper salt; their com- 
position is CsH,CuNO, + 3aq. 
H. E. A. 


Frangulic Acid a Derivative of Anthracene. By Ava. Faust 
(Zeitschr. f. Chem. [2] vii, 340). 


In a previous communication* on the colouring matter of the bark of 
the berry-bearing alder (Ihamnus frangula), the author stated this 
compound to be a glucoside—to which the name of Frangulin was 
given—which, by the action of alkalis or acids, was split up into sugar 
and frangulic acid, the latter having, according to his analysis, the 
composition C,,HiO; + aq. 

He now finds that on heating this acid with zinc-dust, anthracene is 


obtained, a proof that it is an anthracene derivative. 
H. E. A. 


On the Origin and Properties of Monochlorocitramalic Acid. 
By J. Gorrties (Ann. Ch. Pharm., clx, 101—117). 


CrYstAtLisEeD citraconic acid dissolved in strong hydrochloric acid 
and heated to 100° yields, by the cautious addition of potassium 
chlorate in small portions at a time, an acid which is obtainable as a 
yellowish, clear, syrupy liquid by evaporation to dryness, exhausting 
the residue with ether, and distilling off the ether from the extract thus 
obtained. On heating, this acid gives a copious sublimate of mono- 
chlorocitraconic acid and a brown sticky residue. 

The same acid is obtained by treatment with aqua regia, or by the 
action of gaseous chlorine on an aqueous solution of citraconic acid. By 
precipitating the dilute aqueous solution of the crude acid with lead or 
barium acetate, substances are obtained that become crystalline on 
standing, the sooner the more dilute the original solution. Hither of 
these precipitates treated with excess of hydrochloric acid, evaporated 
to dryness, and exhausted with ether, gives on distillation of the ether, 
a crystalline acid which is purified by recrystallisation from water from 
small adherent quantities of a yellow viscid substance. 

Carius (Aun. Ch. Pharm. exxvi, 205), by the action of chlorine 
and mercuric oxide on barium citraconate, obtained an acid which he 
described as solid, colourless, and uncrystallisable. On repeating his 
experiments, using sodium citraconate instead of the barium salt, 
and pursuing the above method of purification, Gottlieb finds that a erys- 
talline acid is obtainable, and that Carius’s acid, monochlorocitramalic 
acid, is identical with that prepared by the action of potassium chlorate 
and hydrochloric acid, or by the other methods above described. At 
100° the acid melts to a viscid colourless mass, which solidifies to a 


* Zeitschr. f. Chem. [2], v. 17. 
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glass on cooling, and does not become crystalline. It is sensibly vola- 
tile at common temperatures, and more so at 100°. The crystals are 
anhydrous, but very deliquescent, and seemingly belong to the rhombo- 
hedral system. The acid dried over sulphuric acid, or heated to 100°, 
has the composition C;H;ClO;, two hydrogen-atoms being replaceable 
by metals. The silver, barium, and lead salts of this composition 
have been analysed, the two latter crystallising each with 2H,O and 
with 4H,0. 

When the barium salt is boiled with baryta water, or even heated 
therewith to temperatures below 100°, a*considerable effervescence from 
the production of carbon dicxide ensues, and ultimately the whole of 
the chlorine is removed, forming barium chloride. The lead salt behaves 
in the same way. Carius considers that citratartaric acid, C;HsQ,, is 
formed by the action of baryta. The author is investigating this 


reaction. Cc. Kk. A. W. 


On the Time required for the Dissociation and Reproduction 
of Ammonium Carbamate. By A. Naumann (Deut. Chem. 
Ges. Ber. 815—888. Compare also this Journal [2], ix, 1195). 


Tue time required for these phenomena depends partly on the quanti- 
ties of undecomposed salt present, and becomes the shorter the larger 
the surface of the latter is. When during dissociation, as well as 
during reproduction, the tension approaches the point of equilibrium, 
it increases or decreases the more slowly the nearer it comes to that 
point. The long time required for dissociating or re-forming this com- 
pound points out that it is an atomistic and not a molecular combina- 
tion. It resembles in this respect methyl metaldehyde, C;H,QO;, which, 
as Hofmann has shown, splits up on heating into three molecules of 
methylaldehyde, which gas on cooling is slowly transformed again into 
the solid polymolecular compound. 
C. S. 


On a new Base from Strychnine. By A. Srrecker (Deut. 
Chem. Ges. Ber. iv, 821—822). 


On heating 3 parts of finely powdered strychnine with 1 part of chlor- 
acetic acid to 180° for some hours, dissolving in water, and adding 
excess of ammonia, some unaltered strychnine separates, whilst 
the filtrate contains the new base, which on evaporation is obtained 
in form of white, silky, fascicular needles, readily soluble in hot 
water and alcohol, but not in ether. The solution has a neutral 
reaction. The formation of this compound is explained by the 
equations— 


C.,H..N20, + C.H;C1O, Le C.,H.;N.O,Cl. 
C.3H.;N20,C1 + NH; = C.3H.,N2O, + NH,Ci. 


The nitrate and oxalate are very sparingly soluble in water. The solu- 
tion of the base gives with potassium chromate a yellow crystalline 
precipitate, and with silver nitrate a silver compound crystallising in 
long colourless needles, It is also precipitated by bromine-water and 
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tannic acid. With potassium chromate and sulphuric acid it gives 
the strychnine reaction. Subcutaneous injections of it produce tetanus 
in frogs. The constitution of this base and its hydrochloride may be 
expressed as follows :— 


Base, CuHa(NONC Caso 


Hydrochloride, CnHas(NO.)NC Gas, CO, OH. 
©. 8. 


Contributions to our Knowledge of the Cinchona Barks. By 
O. Hesse (Deut. Chem. Ges. Ber., iv, 818—820). 


To distinguish between genuine and false cinchona barks, Grahl heats 
a small piece in a test tube, which is held horizontally; the genuine 
barks yield a carmine-red tar, but not the false barks. Batka has 
shown that this red product is always formed, when a cinchona base is 
heated ‘with cellulose, and this test is therefore very well adapted to 
prove the existence of alkaloids in the bark; but it cannot be used as a 
means of distinguishing between genuine and false barks; because 
as the author has found, there exist genuine barks containing no 
bases, and false barks in which alkaloids are present. Thus a genuine 
bark in his collection (probably from Cinchona pubescens) does not 
contain a trace of any alkaloid, whilst a false bark, which was formerly 
often found amongst the “soft bark” (Oinchona lancifolia var. obovata), 
and is now found in larger quantities in the market, gives the 
above reaction, because it contains cinchona-bases. This bark, which 
Flickiger calls China cuprea, has a fine red colour, and gives with 
ammonia a purple solution, which imparts to filter paper a fine pink 
colour, after exposure to the air. Nitric and sulphuric acids produce in 
this solution an amorphous reddish brown precipitate. On filtering, a 
yellow solution is obtained, which, on adding ammonia, assumes a violet 
colour, and after some time, purple, amorphous flakes separate out, no 
doubt a product of decomposition of the tannic acid of the bark. This 
tannic acid is different from that contained in genuine barks, and in 
China nova, as it gives anintense green colouration with ferric chloride. 
Milk of lime gives with the bark a deep yellowish-red solution, 
from which, on exposure to the air, a red lime-compound (cinchona-red 
lime ?) separates. On adding an excess of acetic acid to the filtrate, a 
gelatinous precipitate is obtained, which cannot be distinguished from 
that which the genuine barks give under the same circumstances. On 
filtering from this precipitate and adding basic lead acetate, a copious 
precipitate of basic lead quinate is formed. The following percentage 
of bases are contained in this bark :— 


1. 2. 3. 4, 
GOR ccccsccccoe FCS 1:28 1°20 1:26 
Conchinine (?) .... — — 0°46 0°28 
Cinchonine ........ — — 0°22 0:24. 
Amorphous bases.... — —- 0°37 0°37 
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The amorphous bases gave the same reaction as quinoidine ; quinidine 
and parisine could not be found. 
C. $8. 


On the Ethylic Ethers of Uramidobenzoic and Carboxamido- 
benzoic Acid. By P. Grizss (J. pr. Chem. [2], iv, 292—297). 


By carefully melting together urea and amidobenzoic acid, uramido- 
benzoic acid is formed— 


C,;H,NO, + COH,N, = C.,H,N,O; ~ NHs. 


The uramidobenzoic acid is gradually converted into carbamidobenzoic 
acid at 20°— 


2C.,H,N.O; — C,;H,.N.0; + COH,N2. 


Hence by this method of preparation.a mixture of the two acids is 
obtained, the relative quantities depending on the time and tempera- 
ture. 

By heating amidobenzoic ether with urea, the ethers of both the 
above acids are obtained. From this mixture uramidibobenzoic ether 
may readily be extracted by hot water. It melts at 176°. The carba- 
midvbenzoic ether melts at 162°. 

On the large scale, uramidobenzoic ether may be obtained by adding 
hydrochloric solution of amidobenzoic ether to aqueous solution of 
potassium cyanate. 

This ether is identical with the one obtained by the method given 
above ; and the carboxamidobenzoic ether obtained from it by the action 
of heat, is identical with that mentioned above. 

These two ethers may also be obtained by the action of cyanic acid 
upon alcoholic solution of amidobenzoic acid. A compound is thus 
formed which, according to analysis, has the formula, CoH NiO... By 
evaporation in vacuo over sulphuric acid, it loses 3 molecules of water, 
becoming Cy H.sN,O,, or, according to the author, 2C;)>Hi.N20Os;, a com- 
pound isomeric with uramidobenzoic ether, into which it is converted by 
the application of heat. 

C. C. 


On Aceto-naphthylamide and some of its Derivatives. By 
P. Rorner (Deut. Chem. Ges. Ber., iv, 850—853). 


By heating equal weights of naphthalene and glacial acetic acid together 
for several days, the author obtained aceto.naphthylamide (C;H,.NH. 
C.H;0), a crystalline body, which melts at 159°. It dissolved readily 
in cold fuming nitric acid. On adding water to this solution, a yellow 
mass was precipitated, which, after purification, was shown by analysis 
to be dinitraceto-naphthylamide (Ci)H;(NO,)..NH.C,H;0). 

By passing bromine through acetonaphthylamine suspended in 
carbon bisulphide, a beavy amorphous product was formed; according 
to analysis, monobromacetonaphthylamide (C,H ,Br.NH.C,H;O), which 
melts at 94°. By boiling this product with strong solution of potash, 
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it was converted into monobromonaphthylamine (C\)H,Br.NH;). This 
monobromonaphthylamine was converted into the diazo-compound, 
from which monobromonaphthalene was obtained by heating with alcol:ol. 
The boiling point of this compound (277°), the melting point, and 
the crystalline forms of its derivatives, showed it to be identical with the 
monobromnaphthalene obtained by the direct action of bromine on 
naphthalene. 


| - 1 From these results the author was led to consider 2 
ft = the question of the constitution of isomeric monosub- 
1 . ®  stitution-products of naphthalene. Wichelhaus has 
shown (Ann. Ch. Pharm., clii, 313) that in a-naphthol, 
6 3 in the naphthylamine from which it is derived, and | 
te in all the a derivatives, the substituting group is 
° * remote from the carbon-junction, viz., at 2, 3, 6, or 7; 
whereas, in the @ derivatives it is near the carbon-junction, viz., at 1, 
4, 5, or 8. 

Since the bromonaphthalene obtained from bromonaphthylamine is 
identical with that formed by the direct action of bromine, the group 
(NH,) of the bromonaphthylamine being at 2, the bromine must be at 
3, 6, or 7; the (NH.) being at 1, the bromine must be at 4, 5, or 8. In 
order to determine the relative positions of the Br and NH, in bromo- 
naphthylamine, the author prepared di-bromonaphthalene from diazo- 
bromonaphthalene (in the usual way), intending to oxidize the di-bromo- 
naphthalene with nitric acid. If by this oxidation he obtained a mono- 
i brominated acid, he would infer that the bromine-atoms of the “s 
i dibromonaphthalene (and consequently the bromine and NH, of the 
bromonaphthylamine) belonged to different benzene nuclei; if a dibro- 
minated acid, that both belonged to the same benzene nucleus. In the 
latter case the position of the bromine-atoms can only be at 1 and 4, 
or 2and 3. To determine this position, he proposes to distil the dibro- 
minated acid with lime, whereby he expects to obtain a dibrominated 
benzene, and compare it with the dibrominated benzene of Meyer, in 
which the position of the bromine-atoms is considered as being at 


1 and 4. C. C. 


Preparation of Neutral Sulphate of Eserine (Calabar Bean). 
By A. Perit (J. Pharm. [4], xiv, 255). 


TuHE hydro-alcoholic extract of the Calabar bean (Physostigma veneno- 
sum) is dissolved in a small quantity of distilled water, and filtered. L 
To the filtrate is added 1 gram of potassium bicarbonate for every 4 
20 grams of extract dissolved, and the solution is agitated with a con- 
siderable quantity of ether. After allowing the ether to separate, it is 
‘ decanted, and the aqueous liquid again treated with ether, until the 
: whole of the alkaloid is completely removed. The ethereal solution, 
after the addition of a little distilled water, is carefully neutralised with 
dilute sulphuric acid, containing 40 grams of the monohydrated acid 
per litre, the point of saturation being ascertained by the aid of good 
litmus paper. The ether is then gently evaporated or decanted, and 
the solution of sulphate of eserine concentrated to crystallisation. The ; 
first crop of crystals is sufficiently pure for medicinal use, but it is pre- 
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ferable to treat the alkaloid again with alkali and ether, which, after 
a second crystallisation, will render the salt perfectly white and pure. 
In preparing a solution of the alkaloid, if as many grams of hquid 
are obtained as it was found necessary to employ drops of the standard 
sulphuric acid, 1:0 gram of the solution will contain 0°01 gram of 
eserine. For general purposes, one part of the above solution may be 
diluted with 4 or 5 parts of distilled water. + 


Physiological Chemistry. 


On a New Method of preparing Glycogen. By E. Bricks 
(Wien. Acad. Ber., lxiii, [2], 214—222). 


Tur chief difficulty in the preparation of glycogen in a state of purity 
consists in the fact that heat alone is not sufficient to coagulate and 
separate all the nitrogenous substances capable of being precipitated by 
alcohol. Bricke has found that the nitrogenous substances can be 
completely precipitated by a solution of potassio-mercuric-iodide. The 
solution is prepared by precipitating corrosive sublimate with potas- 
sium iodide, washing the precipitate, and redissolving it in a hot 
solution of potassium iodide to saturation. 

In order to obtain pure liver-glycogen, the fresh liver is to be thrown 
into boiling water and briskly boiled for a short time. It is then to be 
taken out, rubbed down in a mortar, returned to the hot water, and 
boiled again. The mass is then to be filtered, and the filtrate cooled 
rapidly by placing the vessel in cold water or snow. After cooling, 
hydrochloric acid and potassio-mercuric iodide solution are to be added, 
alternately, as long as any precipitate forms. The mixture is then to 
be well stirred, and allowed to stand for five minutes or so, and then 
filtered. To the filtrate alcohol is to be added until a copious deposit 
of glycogen forms. No excess is to be added, lest any other sub- 
stances be precipitated, while glycogen is precipitated by even dilute 
spirit. The glycogen is then to be thrown on a filter and washed, at 
first with dilute, and then with strong alcohol of 90 per cent., by 
which means the glycogen is rendered easily separable from the filter. 
In order to render the glycogen still more pure, it is to be next ex- 
tracted with ether. Glycogen so obtained is quite free from nitrogen 
and ash. It is turned red, not brown, by solution of iodine. The red 
colour is always best marked if the glycogen has not been thoroughly 
dried. An excess of the reagent is to be avoided. The iodine-solution 
for this reaction is best prepared by shaking metallic iodine with water, 
and adding potassium iodide in small quantities till the liquid assumes 
a wine-yellow tint. In the spectroscope, glycogen exhibits a general 
absorption, weakest in the red. It turns the plane of polarisation to 
the right. The solutions of pure glycogen are admirably adapted for 
demonstrating the colours of turbid media. 

By the above method, the quantity of glycogen can be estimated. 
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In this case, the difficulty is to determine exactly how much alcohol is 
to be added for the precipitation of the whole of the glycogen, and 
nothing more. Briicke found that the most correct results are ob- 
tained when alcohol is added in the proportion of 60 per cent. of the 
whole volume, and the precipitate washed with a mixture of alcohol 
and glacial acetic acid. In this way, all loss of glycogen is avoided. 
The processes of solution and precipitation of glycogen seem to consist 
merely in a swelling up and shrivelling of small particles. That the 
apparent solutions are really only suspensions of swelled up particles is 
shown by the opalescence of even dilute solutions of glycogen, and by 
their polarisation of light. 

From muscle, glycogen can be prepared in a similar manner to the 
above. In order to obtain the muscle finely comminuted, a conve- 
nient method is to rub it in a mortar with heated coarse lapidary’s 
sand. Or the finely minced muscle may be boiled in sodium carbonate, 
or in caustic potash. The last method seems best adapted for the 
quantitative determination of glycugen in muscle, as glycogen seems 
to be entirely unacted on by this reagent. This, however, will require 
more careful investigation. 

The process for the separation of glycogen may also be employed for 
the preparation of dextrin free from nitrogenous substances. 

Whether glycogen exists in the blood has been much disputed. 
Sanson finds it in appreciable quantity, while Nasse not only denies 
the existence of glycogen in blood, but likewise of all amylaceous or 
dextrin-like substances. Briicke succeeded in demonstrating the 
presence of very small quantities of a substance givizg a red colour 
with iodine-solution, but he could not obtain it in sufficient quantity 
to determine whether it was glycogen or dextrin. 

With regard to the spleen, the same differences of opinion prevail as 
in the case of the blood. Briicke obtained a distinct glycogen reaction 
from the spleen. This he attributes to the muscular fibres of the 
vessels. In the kidneys also he succeeded in demonstrating minute 
quantities of glycogen. In the case of the mammary gland, only very 
doubtful indications of glycogen could be obtained. This quite dis- 
proves the theory that glycogen is stored up in the gland preparatory 
to the formation of milk-sugar. 

D. F. 


On Tissue Change during Fasting. By J. Srraren (Wien. Acad. 
Ber., lxiii [2], 429—438). 


In this paper Seegen gives the results of several observations on the 
excretion of urea during a period of almost complete starvation, which 
he had an opportunity of making on a young woman aged 24. Her 
appetite had been gradually diminishing for some time, and a hardness 
was observed over the cardiac orifice of the stomach. At length a 
tumour, the size of a walnut, could be felt at this point, and she be- 
came unable to take any food, except small quantities of milk, on 
account of the pain and vomiting it occasioned. In six weeks after 
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she had been reduced to live on milk alone, the swelling diminished, 
and she again became able to enjoy other food. The observations were 
begun after the patient had been taking very little food for several 
weeks, and for nearly 14 days had been living on 35 grams of fresh 
milk daily. For the first 12 days during which they were made, her 
daily food consisted of 35 grams of milk mixed with 20 c.c. water. 
On one of these days, instead of milk, she took the white of an egg, 
and on another a whole egg. ; 

The 35 grams of milk would contain, according to the determination 
of Becquerel and Vernois, 1°9 gram of albumin, corresponding to 0°29 
gram of nitrogen taken daily, or 3-4 in 12 days. The urea excreted 
during the same period amounted to 1069 grams containing 49°8 
grams of nitrogen, and the excess of nitrogen, excreted over that con- 
sumed, and which necessarily must have come from the transformation 
of the tissues of the body, was 46°4 grams. This would correspond 
to 299°3 grams albumin consumed in 12 days, the consumption of 
albumin in the body was therefore almost 25 grams daily. 

The amount of water excreted in the urine was 223°0 ¢.c. during 12 
days, or 185 ¢c.c. per diem. ‘The amount drunk daily was only 55 c.c., 
and therefore 130 c.c. were daily excreted at the expense of the body. 
On the assumption that the nitrogen excreted was derived from muscle, 
and that muscle contains 75 per cent. of water and 34 per cent. of 
nitrogen, the amount of muscle which underwent transformation 
daily, would be 112 grams. This would yield only 84 c.c. of water, 
and leaves 56 c.c. to be accounted for. A considerable quantity of 
water also leaves the body by the skin and lungs in addition to that 
excreted by the kidneys. The tissues must, therefore, become poorer 
in water. 

The amount of water and urea excreted was not the same on each 
day. The mean daily excretion of urea was 8-9 grams. 

From the 13th day of observation onwards to the 24th, a much 
larger quantity of food was taken, the milk during these 11 days 
amounting to 2275 grams, besides an egg, or a little arrowroot occa- 
sionally. 

The nitrogen taken into the body during this period in the milk 
alone was 1°76 gram daily, while in the first 12 duys it was only 
0°2 gram. 

The daily excretion of nitrogen, however, was only 0°37 gram in 
excess of the daily excretion during the first 12 days. 

The excess of nitrogen taken in the food during the second period 
over that in the first, was therefore not excreted, but stored up in the 
body. 

The excess of water in the second period was all excreted in the 
urine. A comparison of the results of this research with those of other 
experiments formerly made by the author on well-nourished persons, 
shows that the organism, when deprived of food and living at the 
expense of its own tissues, consumes }th of the albumin which would 
undergo transformation in a normally nourished person. No general 
rule can, however, be deduced from one experiment, and the small 
amount of tissue-change observed in the present instance, as compared 
with that noticed by others in their experiments on animals was pro- 
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babiy due to the body in this case resting in bed, and making little 
movement. 
T. L. B. 


Agricultural Chemistry. 


On the Distribution of Potash and Soda in Plants. Part IV. 
By E. Peticor (Compt. rend., lxxiii, 1072—1080). 


Tue author’s views on this subject have been already fully given.* 
He mentions an additional experiment, supporting his opinion that soda 
is not a universal constituent of plants, but is characteristic of certain 
plants only. A beet-root was grown in the middle of a bed of parsnips ; 
the ash of the beet-root yielded soda in distinct quantity ; the parsnips 
around it contained no soda either in leaf or root. The author believes 
that the value of common salt as a manure has been greatly overrated. 
Where it has a beneficial influence on crops other than beet-root, &c., 
it is possibly owing to its solvent power for calcium phosphate. 
Analyses of soil from the polder land, in the Bay of Bourgneuf, are 
given. The soil now contains 60—600 milligrams per kilogram of 
soluble chlorides, a quantity not greater than that of inland soils. 
Eight years previously, when the land had been reclaimed from the sea 
only one year, the amount of salt in two cases was 1°76 and 6°5 per 
cent. In proportion as the salt has been washed out by rain and re- 


moved by suitable drainage, the fertility of the land has risen. 
R. W. 


Note on “Le Salant.” By E. P. BErarp (Compt. rend., Ixxiii, 
1155—1158). 


“Le Sarant” is the name given to a saline incrustation which 
appears on the surface of the soil in certain districts in the south of 
France, especially after long drought, and occasions complete sterility. 
The author examined samples of this incrusted soil cbtained from 
the very fertile plain of Agde, Hérault. The soil here is a deep alluvial 
deposit, periodically flooded by river water. The watery extract from 
100 grams of soil contained as follows :— 


Surface soil, | Le same soil. Another 
* | Depth 30 cm. surface soil. 
Sodium chloride ........eeee8. 6 *163 ‘761 845 
Magnesium sulphate .......... *228 129 “300 
Calcium sulphate...... ab aaaler ‘176 051 _ 
{ 


The incrustations are very local. A field adjoining the first soil was 
exceedingly fertile, and contained but ‘05 per cent. of sodium chloride. 
* See page 851 of the last volume. 


+ A far more important action of salt is suggested by Dr. Voelcker. Jour. Roy. 
Agri. Soc. [2], i, 298. 
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The efflorescence is supposed to be derived from beds of saline matter 
within the soil, the existence of which is, however, not proved. The 
remedies for sterility consist in drainage and operations tending to 
increase the porosity of the soil. 

R. W. 


Quantities of Nitrous and Nitric Acid in Rain Water. By 
CuHaBriER (Compt. rend., lxxiii, 485-—488). 


Tue author has chiefly examined rain waters collected at St. Chamas, 
Bouches-du-Rhéne. The rain-fall in this district is about 5,100,000 
litres per hectare (about 20 inches), with an average of 50 rainy days 
in the year. The first ten of the following analyses are of water from 
this locality. The results are given as milligrams per litre. 


Date of Odacreetinns. Nitrous | Nitric 
collection. acid. acid. 
1870. 
Jan. 22 ....| Wind N., ozone paper* 18°.........eeeeeeees "295 ‘007 
Jan. 31 ....| Heavy rain, wind N.E., ozone paper 15°—17° ..| *154 005 
Feb. 3...... Some thunder, wind E. to N., ozone paper 19°..| *857 026 
Feb. 5......| Wind N.E., ozone paper 20° ......seeeeeeeee| “782 ‘039 
March 29 Fine rain, wind N.W., ozone paper 16°........ "836 “029 
April7 ....| Wind N.E., ozone paper 12°—17° ............| None. | 2°763 
a Heavy rain after drought, wind N., ozone | 746 
DODCE T — ES no.0s 3s c00e seve cess ce vene 
June 7......| Little rain, wind N.E., ozone paper 12°—17° ..| °312 *830 
June 9......| Heavy rain, wind N.E., ozone paper 14°—17°..| ‘154 | 1°159 
DUE os cckcsveces saadais ubknnianenteeelbimines 219 | “653 
1871. 
March 17 Snow from Langres .....eseeeeees iseupwenes *732 | 3°400 
April 11 ....}| From St. Chamas .....ccccscccsccccccccccce| "690 _ 
1869. 
a { someone Algeria, analysed after weg 987 | 2-750 


The author concludes that ammonium nitrite predominates in rain 
water during the early months of the year, and that little ammonium 
nitrate is then present. 


R. W. 


Analytical Chemistry. 


Detection of Hydrochloric Acid in cases of Poisoning. By 
J. Bovis (Compt. rend., lxxiii, 1109). 


WHEN small quantities only of hydrochloric acid can be detected in 
the contents of the stomach, it is often difficult to decide whether a 
poisonous dose has been administered or not, inasmuch as minute quan- 


* The scale of the ozone paper was 0°—21°. 


88 ABSTRACTS OF CHEMICAL PAPERS. 


tities of the acid alluded to are invariably present in the natural and 
healthy stomachic juices. In addition to this, the author finds that the 
processes commonly adopted to effect the isolation of free acid, or to 
demonstrate its presence by the evolution of chlorine gas, are generally 

« unsuccessful, owing to the large proportion of organic matter present ; 
he therefore advises that the direct evidence of poisoning by hydro- 
chloric acid should rest upon the solubility of gold-leaf in the liquid 
obtained by heating the contents of the stomach with addition of 
a small quantity of potassium chlorate. The operation is conducted 
as follows :— 

The contents of the stomach to be tested are first filtered through 
paper or fine muslin previously moistened with acetic acid. To the 
filtered liquid gold-leaf is added, and afterwards a few grains of potas- 
sium chlorate. The mixture is then heated on a water-bath for two 
hours, filtered, and afterwards tested with stannous chloride to ascer- 
tain if gold has been dissolved. If such be the case, the presence of 
free hydrochloric acid may with certainty be relied upon, provided, of 
course, that proper precautions have been taken to ensure the absence 
of nitric and sulphuric acids. 

When the liquors are very dilute, they should be evaporated to at 
least one-half upon the water-bath, in presence of gold and _potas- 
sium chlorate. In this manner even a few centigrams of hydrochloric 
acid may be detected, when diffused through a large volume of a very 
complex liquid. 

The author has assured himself that a mixture containing both po- 
tassium chlorate and sodium chloride in solution has no action upon 
gold, either when boiled alone, or with lactic or acetic acid. 

J. W. 


On Hydrometry and the German Scale of Hardness. By 
E. Rercuarpt (Zeitschrift fiir Anal. Chemie, x, 284—292). 


Tue author considers the usual method of estimating the hardness of a 
water by means of soap-solution to be unsatisfactory. He cites the 
results obtained by various chemists. Thus Clark gives 1-°7—2-2 cub. 
cents. of soap-solution as equivalent to 1 degree of hardness; and 
Campbell states that a mixture of lime and magnesia requires less soap- 
solution than an equal quantity of pure lime or pure magnesia. 

Faist, Knauss, and Wilson state that, with a mixture of lime and 
magnesia, 2 cub. cents. = 1 degree hardness. Schneider, who con- 
trolled his results by gravimetrical analyses, finds that the soap-solution 
method is only to be depended on when, besides lime, but very small 
quantities of magnesia are present, and also that the amount of lime 
itself must be large. 

The author considers the German method of precipitating sepa- 
rately the lime, magnesia, sulphuric acid, and chlorine to be the only 


perfectly trustworthy one. 


T. EK. T. 
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Estimation of Ammonia in presence of Soluble Phosphates 
by means of Calcined Magnesia. By Max Marcxker (Zeits- 
chrift fiir Anal. Chemie, x, 277—280). 


A metuop for the estimation of ammonia, by boiling with calcined 
magnesia and absorbing the gas by standard sulphuric acid, is often 
employed in the case of certain organic substances, as ground bones, 
horns, &c., which do not contain all their nitrogen as ammonia 
salts, and moreover, contain notable quantities of phosphates. Doubt 
has lately been thrown on the trustworthiness of this method. The 
author gives the results of several determinations, which tend to show 
that as much ammonia is given off by boiling with calcined magnesia, 
as with stronger alkalis, caustic potash, or milk of lime; and also that 
the presence of soluble phosphates does not interfere with the ammonia 
estimation. 
7 = 


Estimation of Phosphorus and Sulphurin Iron. By K. 
Meineke (Zeitschrift fiir Anal. Chemie, x, 280—284). 


Tue author points out the uncertainty attaching to most methods of 
estimating phosphorus and sulphur in specimens of iron. He proposes 
a modification of the method of Gintl, who decomposes the iron by 
ferric chloride, in place of which the author substitutes cupric chloride. 

5 grams of iron in fine powder are decomposed in from 1 to 1$ hours 
by gentle warming with a concentrated solution of cupric chloride. After 
carefully decanting off the iron solution, the separated copper is re- 
moved by renewed addition of cupric chloride, cuprous chloride being 
formed, which is kept in solution by adding common salt. 

The insoluble residue is separated by means of an asbestos filter, 
washed, thrown with the filter into a beaker, oxidised with strong nitric 
acid and chlorate of potassium, evaporated to dryness, and in the 
solution therefrom sulphur is estimated as barium sulphate. To the 
filtrate ammonia is added, which precipitates iron oxide along with the 
phosphoric acid ; this precipitate is dissolved in hydrochloric acid, and 
the phosphoric acid estimated by a molybdic acid solution. 

The author’s results show a somewhat higher percentage of sulphur 
than results obtained by the older process of driving off the sulphur as 
sulphuretted hydrogen, taking it up in an ammoniacal silver solution, 
and estimating the sulphur in the silver sulphide formed. He thinks 
his analyses go to prove that, in using the old process, there always 
remains a certain amount of sulphur, not driven off as sulphuretted 
hydrogen. If phosphorus only is to be estimated, the insoluble residue 
together with the separated copper is washed, oxidised as formerly, 
evaporated to dryness with hydrochloric acid, water added, and then 
ammonia. There is always so much iron oxide present, that all the 
phosphoric acid is precipitated. In the hydrochloric acid solution in 
which the precipitate is re-dissolved, phosphoric acid is estimated by a 
molybdic acid solution. 
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Estimation of Iron and Ferrocyanogen. By H. Ruzineck 
(Dingl. Poiyt. J., ecii, 154—159). 


THE estimation of ferrocyanogen in potassium ferrocyanide, Prussian 
blue, and other metallic ferrocyanides, by converting it into ferricyano- 
gen by the action of oxidising agents, as permanganic acid or alkaline 
hypochlorites, suffers from the defect, that it is difficult, in fact almost 
impossible, to complete the reaction, because, when the solution is much 
diluted, the ferrocyanide is not affected by the oxidising agent. More- 
over, the method is inapplicable in the case of solutions containing other 
oxidisable bodies. 

To avoid these inconveniences, the author adopts a volumetric 
method founded on the formation of Prussian blue by the mutual action 
of ferric salts and ferrocyanides, the completion of the reaction being 
determined as follows :— 

When to a solution of potassium ferrocyanide, with or without the 
addition of a mineral acid, a ferric solution is slowly added, the blue 
precipitate at first formed disappears again, the solution remaining blue 
and clear; on further addition it becomes muddy, but still always pre- 
serving its character as a blue solution, till suddenly a drop more iron 
solution causes sudden coagulation, the liquid soon separating into 
a clear colourless layer, and the blue flocculent precipitate settling to 
the bottom. In the clear solution neither iron nor ferrocyanogen i is 
present. 

The author gives in detail the results of a number of quantitative 
volumetric experiments, in which he used potassium ferrocyanide and 
ferric solutions of known strength, the sudden coagulation of the solu- 
tion, as above described, being ‘taken as the indication of the comple- 
tion of the reaction. 

It was found that, in order to obtain concordant results, it was neces- 
sary to observe the following precautions, viz. :—The solution of the 
ferrocyanide must be, to a ‘certain extent, diluted with water, or the 
reaction denoting the completion of the experiment, will be obtained too 
soon, 7.e., the quantity of ferric solution required to attain this point 
will be less than that which is equivalent to the ferrocyanogen present. 
It was found also that the addition of acid is requisite even when the 
above precaution is observed. 

The ferrocyanogen in a sample of yellow prussiate may also be 
determined quickly and with certainty by this process. 

It was found that a dilute solution of potassium ferrocyanide soon 
altered in strength and became darker coloured, but a stronger solu- 
tion (a 10 per cent. solution) was kept unaltered for several months. 

Finally, the author applies the principle of his process to the esti- 
mation of certain other metals which furnish insoluble ferrocyanides, 
viz., uranium, copper, and lead. In the case of the uranium and cop- 
per he obtains satisfactory results. 

W. S. 
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Estimation of the Strength of Bleaching Powder. By 
Dr. GRaeGER (Dingl. Polyt. J., eci, 162). 


Tue author, in searching for a simpler process for the valuation of 
bleaching powder than those of Penot and R. Wagner, has hit upon 
the following method, which he considers to possess the required 
advantage :— 

To a dilute and strongly acidified solution of ferrous sulphate, of 
which the titre is exactly fixed with 5 potassium permanganate solu- 
tion, the bleaching powder solution is added by the pipette, the point 
of the latter being placed close on the bottom of the vessel, so that the 
bleaching powder solution forms the lower layer of liquid; the glass 
stopper is placed in the flask, and the latter, with its contents, is well 
shaken, and then allowed to stund some minutes. When a sufficient 
quantity of ferrous sulphate is used, scarcely any smell of chlorine—in 
most cases, none at all—is perceived on opening the flask. The excess 
of the ferrous salt is now estimated with the th permanganate solu- 
tion, the difference between this and the original amount of ferrous salt 
used representing the weight oxidised by the hypochlorons acid, from 
which the available chlorine in the powder is readily calculated. If 
1 gram of bleaching powder be fixed as the constant weight to be taken, 
a sufficient excess of iron salt must be taken to absorb all the oxygen 
yielded, and to leave a not too large residue to be estimated by the 
permanganate solution. The author recommends 4 or 5 grams of ferrous 
sulphate as the weight to be used. The results were found to corre- 
spond exactly with those obtained by the use of Penot’s solution of 
sodium arsenite. The author claims for his process the possibility of 
executing experiments by its use with greater speed, and with equal 
accuracy to those obtained by any other method. He does not recom- 
mend the use of ammonio-ferrous sulphate as a substitute for ferrous 
_ since nitrogen chloride is formed, as previously shown by 

iltz. W. S. 


Technical Chemistry. 


On the Calorific Value and Composition of two Welsh Coals. 
By A. ScueurerR-KestNeR and Cu. Meunier (Compt. rend., 
Ixxiii, 1061). 

Two samples of Welsh coal were examined. The first, from Bwlf, 

contained 3°32 per cent. ash, and gave 82°08 per cent. of coke; its 

calorific value was 8780 units. Allowance being made for ash and 
water, its composition was—carbon, 91°08 per cent. ; hydrogen, 3°83 per 
cent.; oxygen, 5°09 per cent. 

The second, from Mr. Powel, contained 3°72 per cent. of ash, 
gave 81:16 per cent. of coke, and had a calorific value of 8949 units. 
Its composition, allowing for ash and water, was—carbon, 92°49 per 
cent.; hydrogen, 4°04 per cent.; oxygen, 3°47 per cent. 


92 ABSTRACTS OF CHEMICAL PAPERS. 


The carbon in the two coals was distributed as follows :— 


Coal from Mr. Powel’s 
Bwilf. Coal. 
Carbon in the hydrocarbons...... 9°07 5°14 
Es os eeaeea 6606 % .-. 82°01 87°35 


The two samples of coal thus differ considerably in their constitution, 
although their ultimate composition is not materially different. 
The following are the general conclusions arrived at by the 


authors :— 
1. The calorific value of a coal depends more on its constitution than 


on its ultimate composition. 
2. The calorific value of a coal is higher than the sum of the calorific 


values of its constituents (as shown by an examination of 21 different 


samples of coal). 
3. The calorific value of a lignite is less than the sum of the calorific 


values of its constituents. 
4. The calorific value of pure cellulose is equal to the sum of the 


calorific values of its constituents. A: @. 


‘On the so-called Scott’s Cement. By Frizepricnu Scuorr 
(Dingl. polyt. J., ecii, 52—76). 


Captain H. Y. D. Scott pointed out, in the year 1854, that quick 
lime heated to redness in the vapours of burning sulphur lost its power 
of slaking, but acquired hydraulic properties, gradually hardening 
when stirred up in water. The present author has examined the 
mode of formation of the cement, with the view of determining 
the nature of the compound formed, and the best way of pro- 
ducing it. His principal results are: that cold dry lime does not absorb 
cold dry sulphurous acid, but that at a red heat it absorbs the gas 
completely, without evolution of any gas; that when sulphurous acid 
gas is passed over red hot lime contained in a tube, combination takes 
place, with evolution of heat and light, forming a mixture of sulphate 
and sulphide of calcium, with excess of lime in uncertain proportions. 
That when sulphite of calcium is heated to a moderate red heat, it 
decomposes thus :—4CaSO; = 8CaSO, + CaS, forming a mass devoid 
of hydraulic properties; but when heated to whiteness it sinters, 
leaving a mass containing only about half the sulphur required by the 
above formula, and capable of hardening under water. 

Thus a mass having all the properties of Scott’s cement, can be pre- 
pared by strongly igniting a mixture of gypsum and lime, in the pro- 
portion of 2 molecules of sulphate of lime to 3 molecules of lime. The 
cement so formed is the better the higher the temperature at which it 
has been formed, and the less sulphide of calcium it contains. 


C. H. G. 
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PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


IV.—COMMUNICATIONS FROM THE LABORATORY OF THE 
LONDON INSTITUTION. 


No. IV.—The Nitration-products of the Dichlorophenolsulphonic Acids. 


By Henry E. Armsrone. 


I HAvE previously stated that when ordinary dichlorophenol is con- 
verted into sulpho-acid by digestion with sulphurie acid, and the pro- 
duct is submitted to the action of nitric acid, Stenhouse’s dinitro- 
chlorophenol (melting point 103°) is obtained. This observation 
seemed necessarily to lead to the conclusion that the dichloro-sulpho- 
acid so formed is isomeric with those obtained by direct chlorination of 
Kekulés meta- and para-phenolsulphonic acids, which yield dichloro- 
nitrophenols, melting respectively at 121°5° and 125°, corresponding to 
dinitrochlorophenols melting at 80°5° and 111°. 

The action of sulphuric acid on dichlorophenol had furnished but a 
poor yield of sulpho-acid, and as I required a considerable quantity of 
the latter, in order to study its transformations, I was led to substitute 
chlorhydric sulphate, SO,OHCl, for dihydric sulphate, SO.(OH)z, 
hoping thereby to obtain an increased, if not theoretical, yield of 
sulpho-acid. 

SO;HCl (1 mol.) was added gradually to dichlorophenol (1 mol.) 
diluted with a small quantity of carbon bisulphide. The action was 
immediate, and volumes of hydrochloric acid escaped. The carbon 


-bisulphide was subsequently distilled off, the product digested for 


about an hour on the water-bath, and after cooling poured into cold 
water. Nearly the whole dissolved, a proof that the conversion into 
sulpho-acid was almost complete. Sufficient potassic carbonate was 
then added to form the potassic salt, and the solution was evaporated 
to dryness. The potassic salt so obtained, though readily soluble in 
hot, is difficultly soluble in cold water, from which it separates in 
groups of short, opaque, white needles. 

The dry sulpho-salt was then acted on by nitric acid (1:36) in the 
cold, and the nitro-product subsequently converted into potassium 
derivative, and fractionally crystallised. Thus was obtained, as sole 
preduct of the reaction, nitrodichlorophenol melting at 121°5°, viz., 
the same body that is obtained by direct nitration of the dichlorophenol 
from which the sulpho-acid operated upon was prepared. The intro- 

VOL. XXvV. H 


94 ARMSTRONG ON THE NITRATION-PRODUCTS 


duction of the SO,;H group into the complex has, therefore, in this 
instance, had no influence in the subsequent nitration. 

I now proceeded to treat a portion of the same potassic salt with 
acid at a temperature of 40°—50°, expecting to obtain, as by the nitra- 
tion of the sulpho-acid prepared by the action of sulphuric acid on 
dichlorophenol, dinitrochlorophenol, melting point 103°; this proved 
not to be the case, however, the same dichloronitrophenol, melting 
point 121°5°, as before was obtained, and under no circumstances, even 
by the action of a much stronger acid, and at higher temperatures, 
was I able to determine the formation of any other than this. 

I mentioned in a previous paper that when a mixture of phenolmeta- 
and phenolpara-sulphonic acids was chlorinated, and the mixed product 
nitrated, there was obtained—besides the nitro-compounds which could 
be fixed as derived from the dichlorophenolparasulphonic acid—dichloro- 
nitrophenol melting at 121°5°, which was probably the sole nitration- 
product of the dichlorophenolmetasulphonic acid, since no correspond- 
ing dinitrochlorophenol was formed. There is now no doubt, I believe, 
that the above described dichlorophenolsulphonic acid, obtained by the 
intervention of SO;HCl, is this same dichlorophenolmetasulphonic acid. 
I hope to effect its reduction to phenolmetasulphonic acid by nascent 
hydrogen, and also intend to compare it directly with the chlorination 
product of pure phenolmetasulphonic acid. 

The only possible interpretation of the above anomalous result is, in 
my opinion, that the sulpho-acids obtained respectively by the action 
of SO,H, and SO;HCI on dichlorophenol, are isomeric, and I am the 
more persuaded of this by the following facts :—-In a former communi- 
cation, “On the formation of Sulpho-acids,’”’ I described the action of 
SO;HCI1 on several benzene derivatives, and stated how in some cases 
the substituted sulpho-acid was the sole product, whilst in others a 
mixture of substituted sulpho-acid and substituted sulphobenzid was 
obtained. I have since extended this investigation to a number of 
mono- and di-benzene substitution-derivatives, and have obtained, for 
instance, from chlorobenzene, dichlorosulphobenzid and chlorobenzene- 
sulphonic acid, from cyanobenzene (benzonitril) dicyanosulphobenzid, 
&c., &c., reactions of which I hope shortly to bring a detailed descrip- 
tion before the Society. On examining the salts, however, more 
especially of the chloro- and bromo-benzenesulphonic acids so obtained, 
I have observed that they all differ somewhat in the amounts of water 
of crystallisation, &c., from the corresponding salts of the acids obtained 
by the action of SO.H2, as described by Glutz, Otto, Garrick, and 
others, and without having yet directly compared the bodies from the 
two sources, or submitted my product to the crucial test of fusion with 
potassic hydrate, I believe there is sufficient evidence to show that, 
in many cases at least, the acids obtained by the action of SO;HCI are 
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isomeric with those formed by SO,H:2, the above described difference in 
comportment of the acids from dichloruphenol being confirmatory of 
this view. Again, Petersen has described at great length the con- 
version of monochlorophenol into sulpho-acid by the action of SO,H2, 
and the nitration-products of this sulpho-acid, which are mainly 
dinitrochlorophenol melting at 80°5°; ditto, melting at 69°5°; ditto 
melting at 114°; and dichloronitrophenoi melting at 106°; the two 
latter being formed in small quantity only; in no case was a nitro- 
chloro-sulpho acid detected, although specially sought for. By con- 
verting the same monochlorophenol into sulpho-acid by the action of 
SO,;HCI, and nitrating, I have obtained totally different products, viz., 
(1) a nitro-chlorosulpho-acid, distinguished by the insolubility of its 
potassic salt; (2) dinitrochlorophenol melting at 103°. I have not 
yet examined this reaction in detail, so reserve further description for 
the present ; it seems, however, to leave no doubt as to the isomerism 
of my product with Petersen’s. 

I believe the isomerism of the sulpho-acids formed in the above two 
ways might almost have been theoretically predicted, when the con- 
ditions under which the various substituted phenols are formed are 
considered. Let us compare the action of the halogens and of nitric 
acid on phenol, with that of sulphuric acid. The “reactive energy,” if 
I may use the term, of the latter agent is feeble compared with that of 
chlorine and bromine; by its action on phenol we obtain two sulpho- 
acids, the so-called meta- and para-phenolsulphonic acids; by the 
action of chlorine (Br) on phenol in the cold, two monochlorophenols 
are formed, by far the larger quantity, however, consists of orthochloro- 
phenol. Similarly by the action of nitric acid, an extremely powerful 
agent, ortho- and meta-derivatives are formed simultaneously. The 
“reactive energy ”’ of the chlorhydric sulphate is far greater than that 
of sulphuric acid, and it may rather be compared in its action to 
chlorine than to sulphuric acid, and it seems to me, therefore, that it 
should give rise to derivatives belonging to a different series to those 
obtained by the aid of sulphuric acid. In all probability, however, 
there is a direct relation between the amount of heat evolved in the 
formation of a substitution-derivative and the position it assumes in 
the isomeric series. I believe, moreover, that, in the formation of com- 
pounds of the so-called ortho-series, less heat is evolved than in the 
production of para-derivatives, the meta-derivatives probably occupy- 
ing an intermediate position. On this assumption we can readily 
understand how it is that such bodies as Cl, Br, HNO;, &c., which 
effect the replacement of hydrogen with such ease, should preferably 
form ortho- and meta-derivatives, whilst I, H,SOQ,, &c., less energetic 
reagents, should form meta- and para-derivatives. A direct study of 


the heat evolved in the formation of isomeric bodies will doubtless 
H 2 
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throw great light on this subject, and I intend, at the earliest possible 
opportunity, to prosecute such a series of experiments. It will first 
be necessary to ascertain the “thermic”’ relations of the three isomeric 
series—ortho, meta, and para—and this I propose to do by determining 
the heats of combustion of the three isomeric dihydroxylbenzols, the 
three phthalic acids, and the three oxybenzoic acids.* 


I have observed that on nitrating crude dichlorophenol, and puri- 
fying the resulting nitrodichlorophenol by recrystallisation of the 
potassium derivative, the mother-liquors always deposit a small 
quantity of an orange-yellow salt, also the potassium salt of a nitro- 
dichlorophenol, according to analysis, but differing from either of the 
three already known. The same was obtained on nitration of the 
sulpho-acid from dichlorophenol by SO;HCI. This salt crystallises 
with one molecule of water, and yields, on decomposition with dilute 
acid, a nitrodichlorophenol melting at about 95°, almost insoluble in 
water, from which it separates in short pale yellow needles. The 
quantity hitherto obtained has been so small that I have not been 
able to characterise it further by the preparation of salts. 


Dinitrochlorophenol—inelting point 103°. 


This body has been obtained by Dr. Stenhouse by the action of 
chloride of iodine on picric acid.t Dr. Griess,t by the action of nitric 
acid on crude chlorinated phenol, prepared by passing a moderately 
strong stream of chlorine into about 1 |b. of phenol for 15 hours, ob- 
tained, among other products, a dinitrochlorophenol melting at 103°, 
which Stenhouse has assumed to be identical with his product. I 
believe the following facts, taken together, prove that Griess’s product 
is identical, not with that of Stenhouse, but with the so called @-di- 
nitrochlorophenol melting at 110°—111°. 

1. @-dinitrochlorophenol was obtained by Faust and Saame by 
nitration of crude monochlorophenol, but neither did they nor Fischer 
ever observe the formation of the 103° melting-point body on nitration 
of either mono- di- or tri-chlorophenol, nor have I been more suc- 
cessful. 


* The two isomeric succinic acids may be quoted as an extremely interesting case 
of isomerism proper. Whereas the ordinary acid (from ethylene dicyanide) volatilises 
when heated, and is finally converted into the anhydride, the isosuccinic acid (from 
eyanopropionic acid) splits up at quite a low temperature into propionic acid and 
carbonic anhydride. The amount of heat evolved in the combustion of the latter 
acid will no doubt be found to be much greater than that evolved by combustion of 
the extremely stable ordinary acid. 

+ Journ. Chem. Soc. [2], v, 433. t Ann. Ch. Pharm., cix, 286. 
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2. B-dinitrochlorophenol, when reduced, yields amido-nitrochloro- 
phenol, crystallising in long brass-yellow needles, which contain half a 
molecule of water, and become brick-red when dried at 100°, then melt 
at about 160°. Griess’s description of the amido-product from his 
dinitrochlorophenol agrees literally with the above, whereas, as I have 
found, the amido-product from Stenhouse’s phenol forms bronze- 
yellow needles, which also contain half a molecule of water, but become 
cinnamon-brown on drying at 100°, and then melt at about 158°. 

3. The salts obtained from @-dinitrochlorophenol, and from the 103° 
body, differ so slightly, that little weight can be attached to the 
description given by Dr. Griess of the salts he obtained, as a means of 
determining the identity of one or the other of the above. On the 
other hand, he says that the silver salt forms crimson laminew ; neither 
the 111° nor 103° melting-point phenol gives such a salt; both are 
yellow; but this discrepancy at once disappears when the assumption 
is made that Griess’s product contained dinitrochlorophenol melting 
at 80°5°, which yields a crimson salt. 

4. On application to Dr. Grie ss, he kindly gave me his small speci- 
men (a fraction of a gram) of his product. I was able to recrystallise 
this from water, and take its melting-point. In appearance the 
crystals are not distinguishable from those of 8-dinitrochlophenol, but 
distinctly lighter in colour, and more laminated than the 103° body. 
The melting point was about 109°, the same thermometer giving 110° 
and 103° respectively as the melting points of §-dinitro- and Sten- 
house’s dinitro-chlorophenol. The low melting point observed by 
Griess is readily accounted for by the above assumption that the 
specimen employed by him contained traces of the isomeride melting 
at 80°5°. This latter being the end-product of the nitration of ordin- 
ary monochlorophenol, as shown by Faust and Saame, must have 
been present in Griess’s crude product, inasmuch as, according to 
my experience, “a moderately strong stream of chlorine’”’ would not 
suffice to dichlorinate “ about 1lb. of phenol in 15 hours.” If then 
my conviction be true, Dr. Stenhouse discovered a new dinitrochloro- 
phenol, and not merely a new method of describing one already 
known. 


Trichlorophenolsulphonic Acid.—Trichlorophenol is readily acted 
upon by chlorhydric sulphate, with evolution of hydrochloric acid. 
The product dissolves for the greater part in cold water, but the 
aqueous solution of the sulpho-acid becomes decomposed on standing, 
with separation of irichlorophenol. 
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V.—On Eulyte and Dyslyte. 


By Henry Bassert. 


THE substances described in the following note were first obtained by 
Baup* in 1851, but he gave no more than an account of their 
general characters. Thinking it of interest to examine their nature 
more thoroughly, I commenced the preparation of a sufficiently large 
quantity for examination. 

Citric acid was distilled in quantities of half a pound at a time, the 
receiver being changed on the appearance of oily drops in the distillate. 
The oily portion was redistilled, and the product exposed to the air in 
shallow dishes for a few days, when it became a mass of crystals of 
citraconic acid, which was drained in funnels, the fluid portion being 
redistilled. The first watery distillates gave, on concentration, a small 
quantity of itaconic acid, and by redistillation of the mother-liquor, a 
farther quantity of citraconic anhydride. 

The crystallised citraconic acid was then treated with nitric acid of 
sp. gr. 1°45, using 10 grms. of the former to 15 grms. of the latter— 
larger quantities were found to cause a too violent reaction. 

The mixture was gently heated until action commenced, and the 
lamp then removed. After completion of the reaction, when most of 
the nitric acid was decomposed or driven off, the solution deposited an 
oil, the quantity of which was increased by adding a certain quantity 
of water. The oil was then washed two or three times with fresh 
quantities of water. It remains fluid occasionally for days, unless 
touched with a glass rod, when it crystallises in a short time. 

The acid mother-liquor contains a large quantity of oxalic, and some 
mesaconic acid, the citracartic acid of Baup. 

The oily product, the quantity of which is unfortunately very small, 
consists of a mixture of two neutral crystalline substances, and a small 
quantity of a yellow oil. The complete separation of these is a matter 
of considerable difficulty, notwithstanding their great difference in 
solubility in alcohol, from the fact that the less soluble substance is 
easily taken up and obstinately held in solution in the presence of the 
more soluble body, which is the main product of the reaction. How- 
ever, by numerous fractional recrystallisations, the two solid substances 
are obtained in a pure state. 

The more soluble substance agrees perfectly in character with the 
Eulyte of Baup. It is best erystailised from warm chloroform, which 
deposits it on cooling in large prisms with very perfect and brilliant 
faces. Heated with alcoholic potash, it is decomposed, with formation 


* Ann. de Chim. et  Phys., xxxiii, 192. 
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of nitrite, and a brown resin soluble inalkalies. Its melting Point was 
found, from several closely agreeing determinations, to be 99Q"*(cor- 
rected) ; its solidifying point is very uncertain, as it occasionally retnains 
fluid for hours, unless touched with a hard body. By very careful , 
heating it appears to sublime unchanged, but at a high temperature Yt 7 
is decomposed, with evolution of nitrous fumes ; ati in somewhat larg? 
quantity with violent combustion. 

Through the kindness of Professor W. H. Miller, I am enabled 
to give the following list of angles, and a figure, a projection of the 
crystal on a plane normal to the axis. 


Eulyte. 
Prismatic.—Angular elements. 
001, 101 = 40° 45’ 
1 0 0, 110 = 49° 39’ 


Simple forms— 
101, 201, 1140, oe 100 


Angles between normals to the faces— 


. | ee y oe 80° 9' 
SOA. GOR ciavcne 118° 33’ 
2? Vee’ See 80° 42’ 
ts, ae. eee 49° 39 
f) 3 > 59° 8’ 
a ee ceases 61° 44! 
5: ett eer 74° 18 
8m B28 cu. 104° 50’ 
Tt | ae & § Roe 37° 9! 
2. St § pee 87° 35! 


Cleavage: extremely doubtful indications parallel to the faces of 
the form 1 1 0. 

The analyses of the substance gave the following results (Nos. I, IV, 
V, crystallised from alcohol; Nos. II, VI, from chloroform; No. III 
from alcohol, but different specimen). 
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I. ‘887 grm. gave ‘4155 carbonic acid and ‘091 water. 


II. -445 mt ‘477 - 105, 
III. -27385 ,, 49°59 cc. nitrogen, at 0° and 760 mm. 
Iv. 2498 , 447 * “ - 
V. 2773 ~—,,_~— 50°28 a we - 


VI. ‘2233 — gS 89°88 ” “ ” 
These numbers correspond to the percentages below— 


I. II. III. IV. V. VI. 
Carbon.... 29°28 29°24 — _ — — 
Hydrogen.. 2°61 2°62 —_ _— — ae 
Nitrogen .. — — 22°77 22°45 22°76 22°43 


which agree perfectly with those calculated from the formula, CsH.N,O;, 
as will be seen on comparison— 


Theory. Exp. (mean.) 
CON cccccosnes 29°27 29°26 
Hydrogen ........ 2°52 2°61 
Nitrogen...... +... 22°76 22°60 


In the hope of obtaining a basic derivative which might throw some 
light on the question of the constitution of this body, a solution in alcohol 
was digested for some hours at a moderate heat with tin and hydrochloric 
acid, saturated when cold with hydrosulphuric acid, filtered from the tin 
sulphides, and evaporated to dryness on the water-bath. The residue 
treated with cold water gave a large quantity of chloride of ammo- 
nium, as was proved by a platinum estimation, and a brown tarry mass, 
which, on treatment with potash, dissolved entirely, giving off the 
characteristic smell of picoline or a similar base. In a previous trial 
experiment, which was stopped: before complete reduction, I obtained 
indications of the presence of a solid base, precipitated by ammonia 
but soluble in potash, forming an oily hydrochlorate almost entirely 
insoluble in cold water but soluble in alcohol. Unfortunately, my 
stock of material being nearly exhausted, I could not examine this 
product any further. 


Dyslyte. 


The less soluble crystalline body separates from boiling alcohol, in 
which it is difficultly soluble, in fine long needles. Its purification is 
comparatively easy, owing to its insolubility. Its melting point is 
constantly 189° (corrected). On cooling, it solidifies suddenly, but at 
temperatures varying between 135° and 165°. 

On analysis it gave the following results :— 
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I. -4218 grm. gave ‘586 carbonic acid and ‘096 water. 


II. *4053 - 5605 - . 0905, 
III. -2473 0 43°26 cc. nitrogen, at 0° and 760 mm., corre- 
sponding to the percentages— 

I. II. III. 
eer er oo 87°89 37°71 — 
Hydrogen ..... co we 2°48 — 
Nitrogen ........ ~ — 21°97 

leading to the formula, CsH,;N,O., which requires— 
Theory. Exp. (mean.) 
i ere rerer re 37°80 37°80 
Hydrogen ........ 2°36 2°50 
Nitrogen ........ 22°05 21:97 


This substance is also decomposed by alcoholic potash, with forma- 
tion of brown resinous products. 

The fluid product accompanying the two solid substances was preci- 
pitated by water from the last mother-liquors of the crude product, and 
purified as far as possible by distillation in a current of steam (a small 
quantity of the solid products coming over also), and the distillate 
shaken up with ether. On evaporation of the clear ethereal solution, a 
small quantity of a yellow oil remained, having the characteristic 
smell of volatile nitro-compounds. On the application of a strong heat 
it exploded violently. 

On reduction it gave apparently nothing but ammonia, and some 
tarry matter. 

I regret very much that the very small yield of the products in 
question, together with the difficulties in their purification, have pre- 
vented me at present from further investigation ; but I have commenced 
the preparation of a further quantity, which will enable me to examine 
more particularly the basic derivatives, from which I anticipate 
interesting results, which I hope to communicate on a future occasion. 


VI.—On Quinicine and Cinchonicine and their Salts. 


By Davin Howarp. 


In the early part of last year I brought before the notice of this Society 
an account of an alkaloid from cinchona bark, the properties of which 
distinguished it from those already described. 

Further investigations, following out a suggestion which I owe to 
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Dr. de Vrij, of the Hague, convince me that it is identical with the 
quinicine, first obtained by Pasteur from quinine by the action of 
heat, and described by him in a paper, a translation of which is to be 
found in the Journal of the Chemical Society, vol. vi, p. 274. 

I now supplement the brief account there given by a more particular 
description of the crystalline salts of this singular alkaloid, and of the 
similarly formed cinchonicine, the allusions to which are very 
slight in Pasteur’s paper; and believe that the result of a further 
examination will be found to add something to our knowledge of the 
history of the cinchona alkaloids, and to throw some light on the 
vexed question of the identity of quinicine with the uncrystallised 
alkaloids contained in these barks, which in an impure state form the 
quinoidine of commerce, which Pasteur suggests in the above- 
mentioned paper, but which still remains undecided. 

The result of many experiments on the transformation of quinine 
and quinidine into quinicine; and of cinchonine and cinchonidine into 
cinchonicine, confirm Pasteur’s observations that, ‘“ though heat 
plays an important part in this transformation, the vitreous resinoidal 
state of the product has nevertheless a real influence on it.”” Thus we 
find that the action of heat on a solution of a salt of an alkaloid in 
water in sealed tubes, even when exposed to a higher temperature than 
is required under favourable circumstances to convert it wholly into 
the isomeric modification, is very slight indeed; if, however, a con- 
siderable excess of acid be present, the alkaloid is, under the same 
circumstances, slowly changed, but far less readily than when 
Pasteur’s conditions are observed. On the other hand, acting on a 
hint of Dr. de Vrij’s, I find that a mixture of glycerin and neutral 
sulphate of cinchonine, exposed to the needful heat, is converted into 
sulphate of cinchonicine pari passu with a mixture of the salt with acid. 
Sulphate of quinine when heated with glycerin, showed no signs of the 
formation of quinicine, owing apparently to the slight solubility of the 
salt in that medium. 

The change in the alkaloids is accompanied in all cases by the 
development of a yellow colour, which seems inherent in the resulting 
alkaloid; if more heat is used than is absolutely needed, especially 
when atmospheric air is present, a further decomposition takes place 
with formation of a darker colour ; this may be in great part prevented 
by heating in an atmosphere of carbonic anhydride. 

A careful examination of the salts of quinicine shows that the 
alkaloid described in my previous paper is identical with it. The 
greater number of these salts are difficult to crystallise, but the chloro- 
platinate, the oxalate, and the acid tartrate crystallise with comparative 
ease, and can be obtained in a state of purity. We are thus enabled 
to observe a fact of some importance, that the salts of quinicine pre- 
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pared from quinine are exactly similar in all their properties to those 
prepared from quinidine ; in fact, that there is but one quinicine, from 
whichever of the isomeric bases it may have been derived. 

The chloroplatinate precipitated from a hot solution forms a crystal- 
line powder; it can be obtained in definite crystals from a hot acid 
solution. Its formula is CxHaN,0.. 2HC1PtCh. Analysis gives the 


following results :— 
Pt. 


Chloroplatinate of alkaloid prepared from quinine .. 26°58 p.c. 
” ” ” 2? ” -. 26°42 
™ - o - quinidine.. 26°45 
,, extracted from quinoidine 26°63 
Theory requires ............ $bae detecesesedens -. 26°76 


The oxalate, as previously described, has the formula, 2C2.H2,N.Os. 
C.H,O, + 9H,O. The analysis gives results as under— 


HO. 7 

QU. at. H,0. 9 at. 

C2H204- | Jost in vacuo.| lost at 100. 

TROOET 5:0 60 55-054 056 500 699010006 5055 016 10°00 | 14°00 18 ‘00 

Average of previous determinations of 10°11 | 14-04 17°91 
oxalate from quinoidine .. 

Oxalate of quinicine prepared from 9°99 | 14°37 18 ‘02 
GUNG 66.0600 ce ccccvecccevccese — | 13°90 18°05 

Oxalate of seein prepared from 9°96 | 14°08 17°83 
QUID: 5. oe s5:0wis ew 0inh ee eeneee — | 14°00 17°83 


The acid tartrate crystallises freely from strong solutions in radiated 
needles ; the determinations of H.O and C,H,O, agree with the formula, 
CxH;N20..C,;H,O, + 6H,O. The salt fuses readily when ¢xposed to a 
heat of 100°C. By gradual drying at about 50°, it loses\4atoms of 
water; and ‘by heating to 140°, the remaining 2 atoms are expelled, 
with fusion of the salt and slight discoloration. Analysis gives the 
following figures :— 


H,O, 4 at. | H.0, 6 at. 


| 
CsH60c. | lost at 50 ¢. | lost at 140 e. 

SEE eiccuwinn thaedenanedenccess | 25°77 12°37 18°56 
Acid tartrate of quinicine _— ed] I. | 26°05 12 ‘80 19°36 

from quinine .... II. 25 °29 13 -00 — 
Acid tartrate of quinieine ‘pr repared ait i. 25°26 11°97 19 31 

from quinidine : 25°23 11°83 18 ‘88 
Acid tartrate of quinicine prepared abit | i. | 25°97 13°55 17 ‘99 

from quinoidine . . , ‘| 25 *66 13 00 19°29 


Cinchonicine and its salts are very similar in their properties to 
quinicine and its salts; the alkaloid is soluble in ether, separating 
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like quinicine, as an oily layer at the bottom of the solution as the 
ether evaporates. The salts are somewhat more soluble than the corre- 
sponding quinicine salts. The same identity is observed between those 
prepared from cinchonine and those from cinchonidine that is found 
between the salts of quinicine prepared from quinine and from 
quinidine. ' 

The platinochloride gives the following results, showing the formula 
to be C»H,,N.0.2HCI1.PtCl, : —- 


Pt. 
ET eT Tee eT eee eee er eT rrr es 27°36 
Platinochloride of cinchonicine prepared from 27°65 
CED oc ccc cccesesevesccccceseses 27°61 
Platinochloride of cinchonicine prepared from 27°52 
GED boc 000s vonceses ese eens 27°63 


The owalate differs from the oxalate of quinicine by containing only 
7 atoms of water; it very readily loses a portion of this water, and is 
therefore difficult to dry for analysis; the whole is given off at 100° C. 
No definite point of hydration is reached by drying in vacuo. It is 
somewhat more soluble than the quinicine salt. 

Analysis gives the following results :— 


2C.,H.4N,0.C.H.O, + 7H,O require— 


C,H20,. 7H,0. 
10 ‘82. 15°14. 
Oxalate of cinchonicine prepared from jf 7 bn ne = 
Cinchonine gives .....+..eeeeeeeeeees 11:07 fier 
Oxalate of cinchonicine prepared from 11°00 14°76 
Cinchonidine........ceceeesecceeeees 11°05 15 5d 


The acid tartrate crystallises in crusts composed of short prisms ; this 
salt contains but one atom of water, which it loses at 120° C. without 


fusion. 
The formula, C.H»N2,0.C,H;O; + H,O requires— 


C,H,0¢. H,0. 

31°51. 3°70. 

Acid tartrate of cinchonicine prepared from 32 49 3-83 

cinchonine gives .......+eeeeeees wa 31°33 3°80 
Acid tartrate of cinchonicine prepared from , ; 

CinChonidine........cevecccecccseces 82°27 3°68 


The action of these alkaloids on polarised light. also shows the 


a 
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identity of the resulting alkaloid produced by the action of heat on the 
isomeric alkaloids, the different action on the polarised ray disappearing 
with the other characteristic distinctions. Quinicine, either from the 
strongly levogyrate quinine, or from the dextrogyrate quinidine, 
exhibits a comparatively feeble right-handed rotation, identical within 
the limits of errors of observation. 

The observed molecular rotatory powers of these alkaloids for the 
yellow ray are as follows :— 


In a spiritous solution of the alkaloid— 


Quinicine from quinine cone FSO 
Quinicine from quinidine ionw Wa 
Quinicine from quinoidine .... 7 39°8° 


Oxalate of quinicine in an acid solution— 


Prepared from quinine coos FBG 

Prepared from quinidine cone FO 

Prepared from quinoidine ooes POS 
Cinchonicine in a spiritous solution— 

Prepared from cinchonine coce HGP 

Prepared fiom cinchonidine .. 748°4° 
Oxalate of cinchonicine in an acid solution— 

From cinchonine ~_........... 718° 

From cinchonidine .......... 417:9° 


It will be observed that the rotatory power in both cases is much 
less in an acid solution than in a spiritous solution of the alkaloid. 

It is very difficult to determine what is the exact nature of the 
change we have been considering. The examination of the optical 
and chemical properties of successive crystallisations of these salts fails 
to detect signs of the existence of more than one homogeneous product. 
The high colour of some of the later crystallisations prevented the use 
of solutions in the polarimeter strong enough to give more than a very 
small angle of rotation, and perfectly accordant results are thus un- 
attainable. Still the differences observed between. the first and the 
last crystallisations from considerable quantities are too small to throw 
doubt on their identity. 

Thus the molecular rotation observed in the oxalate of quinicine from 
the mother-liquor of salts of the alkaloid prepared from quinine was 
7 13°3°, and of the alkaloid in solution in spirit 731°6°; that of 
similarly prepared oxalate from quinidine 712°2°. Cinchonicine from 
the last mother-liquors prepared from cinchonine showed a rotatory 
power of 744°5°, and its oxalate 718°5°, while the last portions pre- 
pared from cinchonidine showed 7 40°. 
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The question now arises: is the uncrystallisable alkaloid obtained 
from chinchona bark quinicine, or is it yet another alkaloid really un- 
crystallisable. Hitherto the most careful purification has failed to 
obtain crystalline salts from it such as have been described. When 
quinicine is present, it will, as has been stated, crystallise out of the 
mixture, but the bulk of the quinoidine, however carefully purified, 
refuses to crystallise even after many months’ standing. It seems 
highly improbable, though of course it is possible, that this is owing 
to some impurity which hinders the crystallisation: for we find that 
quinicine-salts prepared from crystallisable alkaloid ciystallise entirely 
with comparative freedom, even when the heat used in its formation has 
been considerably above the point needed, and suffic'vnt to decompose 
a portion, and there is no sign of any amorphous modification being 
formed. 

Quinoidine closely resembles quinicine in other respects. When 
purified, as far as possible, by fractional precipitation and solution in 
ether, it forms a readily fusible yellow resin. The platinochloride pre- 
cipitates as an amorphous powder, readily fusible, slightly soluble in 
hot water, and much more so in hot dilute hydrochloric acid, from its 
solution in which it falls out on cooling, as an amorphous powder, 
which under the microscope appears to consist of globules without 
any sign of crystallisation. 

The salt precipitated from a cold solution contains 26°59 per cent. of 
platinum, and after solution in dilute acid 26°28 per cent.; it is, there- 
fore, isomeric with quinine and quinicine. 

It is difficult to speak with certainty of the optical properties of this 
alkaloid, on account of the great difficulty of insuring absolute purity 
from the other alkaloids of higher rotatory power, a very small per- 
centage of which would evidently vitiate the results. The specimen, 
the analysis of the platinum salt of which is given above, showed a 
specific rotatory power of 733°; other specimens gave higher results, 
but their purity was more doubtful. 
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Physical Chemistry. 


Thermochemical Researches on the Formation of Precipitates. 
By M. Berruetor. (Compt. rend. Ixxiii, 1105—1113; 1162— 
1165, and 1215—1219). 


In general, when a precipitate is formed, there is a disengagement of 
heat, the same as in the solidification of a melted substance; but in 
the former case the operation is much more complicated, as various 
other actions have to be considered, such as crystallisation, change of 
aggregation, &c. 

1. Formation of a Solid Compound.—The heat disengaged in the 
formation of a precipitate is due in great part to the separation of a 
solid body, as is shown by an examination of those salts which pro- 
duce precipitates only when the solutions are concentrated, such as 
lead, chloride, potassium picrate, and calcium tartrate. Lead Chlo- 
vide-—On adding a dilute solution of sodium chloride to one of lead 
nitrate, so that no precipitate is formed, an absorption of heat takes 
place, about equal to that produced by the dilution of the lead solu- 
tion; but when a precipitate is formed, there is a disengagement 
of + 2°0 heat-units for each equivalent of lead chloride (PbCl) 
actually precipitated. Potassium Picrate.—If dilute solutions of potash 
and picric acid be mixed, the heat disengaged corresponds to that of 
neutralisation, but when a precipitate is obtained, + 10-0 heat-units 
are disengaged for each equivalent of salt precipitated. Calciwm Tar- 
trate-—Solutions of sodium tartrate and calcium chloride remain limpid 
when first mixed, heat being at the same time disengaged (+ 1:04). 
After the lapse of some minutes, however, a crystalline precipitate of 
calcium tartrate is formed, accompanied by a farther disengagement of 
heat (+ 2°96). From each of these examples it may be seen that it is 
not the chemical reaction which causes the chief disengagement of 
heat ; but it must not be imagined that all precipitation is attended. with 
evolution of heat, as the effects of dehydration, &c., sometimes render 
it even negative. 

2. Dehydration of the Compounds Precipitated.—Lime.—Andrews has 
observed that the precipitation of lime from dilute solutions by potash 
gives rise to an absorption of heat, which may be explained by the fact 
that calcium hydrate dissolves in water with disengagement of heat, 
so that the precipitation of lime should be accompanied by a dehydra- 
tion, that is a decomposition, the heat absorbed by which more than 
compensates for that which is disengaged during the solidification of 
the calcium hydrate. Calciwm carbonate also, precipitated in the amor- 
phous state, gives rise to an absorption of heat, which the author 
believes to be due to the partial dehydration of the compound at the 
moment of its precipitation. Magnesium carbonate, ferrous carbonate, 
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and manganese carbonate, give rise to an absorption of heat, represent- 
ing a dehydration of the insoluble compound.—Calcium sulphate and 
strontium sulphate. The mixed solutions of sodium sulphate and cal- 
cium or strontium chloride remain clear, a slight absorption of heat 
taking place; on causing precipitation, however, by the introduction 
of some crystals of the sulphate, there is a slight disengagement of 
heat. — Barium sulphate, when precipitated, on the contrary, evolves 
considerable heat (+ 2:5 to + 2°9). These results indicate the 
existence of a thermic action of a contrary sign to that of solidification, 
and varying in the different salts. 

3. Separation of the Acid and Base in Salts——Not only can the saline 
hydrates which exist in solution be transformed into precipitated 
hydrates of a different type by double decomposition, but even a partial 
or total separation between the acid and base may be effected, in 
which case, as in that of dehydration, heat is absorbed. In general 
this decomposition is not complete, the normal compound being 
separated into two others, a basic hydrated salt, which is precipi- 
tated, and an acid salt which remains dissolved. — Zinc Carbonate. 
Its composition varies according to the temperature and the pro- 
portions of water, base, and carbonic acid which are present, an 
absorption of heat taking place. In the normal reaction, when 
equivalent quantities are used, the total absorption of heat does not 
take place at once, a secondary reaction setting in by which a farther 
but comparatively small amount is absorbed. These phenomena cor- 
respond to the formation of a basic hydrocarbonate mixed with double 
salts of variable composition. Ifan aikaline bicarbonate be substituted 
for the carbonate, neutral zinc carbonate is precipitated, the heat ab- 
sorbed in this case being much less than with the alkaline carbonates. 
This reaction also takes place in two stages, and after a time a third 
action commences, accompanied by an absorption of heat, and a very 
feeble evolution of gas. This is due to the formation of zinc bicar- 
bonate, which subsequently undergoes decomposition, nentral zine 
carbonate (mixed with a double salt) being precipitated, and carbonic 
acid remaiuing in solution. The absorption of heat is more feeble than 
with the neutral alkaline carbonates, as it represents only the decom- 
position of the zinc bicarbonate into neutral carbonate and carbonic 
acid. — Copper carbonate, precipitated by an alkaline carbonate, produces 
in strong solutions (1 equiv. = 2 lit.) an absorption of heat, which, like 
the precipitation, is iz.mediate; after a short time effervescence sets 
in with further cooling, indicating that normal cupric carbonate has 
but an ephemeral existence. —- Ferric carbonates. On treating crystal- 
line ferric nitrate with potash, 7°87 heat-units were disengaged, from 
which the author calculates that ferric nitrate (1 equiv. = 2 lit.) 
poured into potassium carbonate (1 equiv. = 2 lit.) would absorb 
— 010. He has also examined ferric sulphate and iron-alum, and 
concludes from the results that no definite ferric carbonate is formed, 
but divers complex systems containing a basic salt, an acid salt, and 
free acid. — Alumina. From the results of treating aluminium sulphate 
wish potassium carbonate, it would appear that a molecular condensa- 
tion of the alumina takes place. — Chromium. With chrome alum and 
an alkaline carbonate there was, at first, an absorption of heat, and 
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afterwards a feeble effervescence, accompanied by a disengagement of 
heat, from which the author infers that there is a special molecular 
change in the chromium oxide comparable to the formation of a poly- 
meric body. 

4. Changes in the State of Aggregation.—This is the case of those 
precipitates which in the first instance are amorphous, but gradually 
aggregate and finally become crystalline; these successive changes, 
which may be observed under a microscope, give rise to an evolution 
of heat. Strontium carbonate is precipitated in an amorphous state, 
accompanied by absorption of heat (— 0°40), but the precipitate after 
a time becomes crystalline, causing an evolution of heat + 0°40 to 
+ 0°56. With bariwm carbonate the difference between the two actions 
is less marked. Lead carbonate at first disengages + 0°40, but the 
thermometer mounts rapidly, and ultimately the amount of heat dis- 
engaged is 2°52. In silver carbonate the thermic results correspond to 
amorphous states which succeed one another too rapidly to be distin- 
guished. From results obtained with dilute solutions however, the author 
has calculated that the heat evolved in the combination of carbonic acid 
and hydrated silver oxide, exceeds that of the formation of silver nitrate. 
The precipitation of the ovalates, which are for the most part crystalline, 
disengages much heat, the calcium salt evolving as much as barium 
sulphate. 

Many effects marked by thermic phenomena are produced during the 
double decomposition of salts ; at the moment when the solutions are 
mixed, a certain definite equilibrium is attained depending upon the 
proportions of water, of the primitive salts, and of those newly formed; 
but when these latter are insoluble, they undergo further changes both 
chemical and physical, such as dehydration, crystallisation, &c. The 
heat disengaged therefore is not the measure of the forces set in action, 
except in those cases where each individual change causes an evolution 
of heat, or the contrary. 

C. E. G. 


On the most Economical Arrangement of Voltaic Batteries 
with respect to their Polar Electrodes. By T. du Moncen 
(Compt. rend., Ixxiii, 1166—1168). 


Tue author’s former conclusions (pp. 88, 1182 of last volume) apply 
only to piles which are susceptible of being polarised, and whose elec- 
trodes are immersed in the same homogeneous liquid. That the most 
prejudicial effect of the reduction of a polar electrode corresponds to that 
one of the two electrodes which is immersed in the liquid possessed of the 
least conductivity, was shown by the results obtained with a Daniell’s 
battery excited with a dilute solution of zinc sulphate in one experi- 
ment, and in another with water acidulated with sulphuric acid. 
Analagous effects are observed in the currents arising from the oxida- 
tion of metallic plates buried in the earth, the direction of the current 
being reversed by watering the soil around one of the plates (Annals 
of Telegraphy, iv, 472). 

When the exciting liquids are equally good conductors, as in a 
Daniell’s battery, in which the solution has become saturated with zinc 
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sulphate, the battery polarises but little, and therefore the effects are 
not very marked, although distinctly recognisable. When there is 
antagonism between the polarities of the chemical elements in contact 
with a metallic plate, the effects take place more quickly and com- 
pletely in plates of small surface than with larger ones, from which it 
would seem that the reactions may vary according as the effects of polar- 
isation are more or less in eacess of the effects of conductivity. This the 
author shows to be the case from the results obtained with a Daniell’s 
battery charged alternately with cold and with boiling water. 
C. E. G. 


Thermic Researches on the Electrolysis of the Alkaline Bases 
and Sulphates. By P. A. Favre (Compt. rend., lxxiii, 1036— 
1040). 


In this paper the author describes experiments tending to confirm his 
former conclusion (p. 987 of the last volume of this Journal) that a 
battery composed of five pairs of Smee’s elements effects the decom- 
position of the alkalis and their salts only by virtue of the addition of 
energy which it derives from the oxidation of the metal itself, this oxi- 
dation constituting a “ synelectrolytic”’ phenomenon, that is to say, 
taking place simultaneously with the electrolysis. 

Three series of experiments were made in such a manner as to pre- 
vent the direct decomposition of the water by the greater part of the 
metal. 

The battery of five pairs of Smee’s elements (the voltaic energy of 
which was equivalent to 75,000 heat-units: see pp, 985, 1134 of 
last volume) was placed within the mercury-calorimeter as before, 
together with a thermorheostat; but as this battery was unable to 
effect the electrolysis of the alkaline salt when the separated metal 
was prevented (by the use of a two-celled voltameter) from combining 
synelectrolytically with the oxygen of the decomposed water, it 
was reinforced by a number of exactly similar auxiliary pairs placed 
outside the calorimeter; and in the first series of experiments, the 
power of the thermorheostat within the calorimeter was increased so 
far as to render the physical resistance of these couples inappreciable. 
In the second series of experiments, two thermorheostats were used, 
one within the calorimeter, the other without, their united resistances 
being equal to that of the single rheostat previously employed, and the 
resistance of each being proportional to the number of interior and 
exterior voltaic couples corresponding to them. In the third series of 
experiments, the thermorheostat was omitted. 

The quantity of heat which would have been absorbed and exhibited 
by the calorimeter if all the voltaic couples had been enclosed therein, 
is represented by the number of heat-units actually absorbed by the 
calorimeter for one equivalent of zinc dissolved, increased, in the first 


series of experiments, by 4,500 heat-units x G3 in the second by 


=a x c; and in the third by 5 ? x ¢, together with the calculated 
) 


e 
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quantity of heat borrowed from the battery to overcome the resistance 
of the voltameter. 

In these formule, C denotes the total number of couples employed ; 
c the number outside the calorimeter; A the number of heat-units 
absorbed and manifested by the calorimeter for each equivalent of zinc 
dissolved in the couples. 

To avoid the synelectrolytic decomposition of the water by the 
greater part of the metal set free by the electrolysis, the aqueous solu- 
tion of the salt or alkali was introduced into the exterior compartment 
of the divided voltameter, and the interior porous vessel, after being 
saturated with the same solution, was filled with mercury. This 
solution was thus in contact with the mercury, in which was immersed 
one of the conducting wires, terminated by a thick wire of platinum, 
while the other conductor, terminated by a broad platinum plate com- 
pletely surrounding the porous vessel and constituting the positive 
electrode, was plunged into the external compartment. 

By this arrangement, the alkali-metal set free at the negative elec- 
trode was enabled to amalgamate with the mercury. When, however, 
only five couples were used, this amalgamation was impossible, because 
as already observed, the electrolysis itself did not take place ; but when 
the voltaic energy of the battery was increased by a sufficient number 
of additional pairs, the quantity of heat borrowed by the volta- 
meter and expended in the electrolysis was much greater, and the 
mercury of the negative electrode became charged with a consider- 
able proportion of alkali-metal. In the electrolysis of ammonia and its 
sulphate, the volume of the mercury was considerably augmented. 
The alkali-metal thus fixed by the mercury became gradually oxidised 
by decomposing the water in contact with it; but this oxidation, taking 
place after the electrolysis (and being therefore a meta-electrolytie pheno- 
menon) did not further strengthen the voltaic energy of the battery. 

It must be observed, however, that a certain quantity of the alkali- 
metal which is separated escapes amalgamation, and is directly oxidised 
by contact with the water, inasmuch as the quantity of heat borrowed 
by the voltameter to electrolyse the alkalis and their salts is always less 
than it would be if the separated metal had been completely preserved 
from contact with the water. 

From the experiments described in this and his preceding communi- 
cation, the author concludes that the oxides and salts of the.alkali- 
metals, when subjected to the action of the electric current, are decom- 
posed and give up their metal, which metal being directly owidised at 
the expense of the oxygen of the water, sets free a certain quantity of 
heat which reinforces the voltaic energy of the battery. 

H. W. 


Thermic Researches on Electrolysis (continued). By P. A. 
Favre (Compt. rend., lxxiii, 1085—1090; 1186—1191; and 1258 


—1262). 


In these new series of experiments, the same method was employed as 


in the research on the electrolysis of the oxides and sulphates of the 
12 
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alkalis (p. 985 of last volume), and the same mode of calculation as in 
the last paper (p. 110 of this volume). 

These experiments strengthen the conclusions arrived at before, that 
the heat borrowed from the battery for the electrolysis of sulphuric 
acid and nitric acid, cannot be considered as the true thermic expres- 
sion of the heat of formation of these acids. 

Further, it appears from these experiments, that the secondary 
reactions which accompany the electrolysis and produce heat not 
transmissible to the circuit, always tend to strengthen the energy of the 
battery whenever the current is weak, and when the electrolysis offers 
great resistance. Such secondary reactions are, for example, produced 
by the hydrogen and the oxygen set free during the electrolysis, the 
first being burned, the second oxidising any oxidisable substance pre- 
sent; also by the decomposition of certain radicals set free, which, like 
the metalloid radical of oxalic acid, are explosive. 

On the other hand, the more the energy of the battery is increased 
by using a greater number of cells, the less does it appear to be 
favoured by the secondary reactions in the voltameter. It is therefore 
very difficult to determine exactly the quantity of heat which is due to 
the battery, and transmissible or not transmissible to the circuit. 

The author discusses the results obtained for oxalic acid HC,O,* 
for the electrolysis of which 38,635 heat-units are borrowed from 
the battery, whilst 31,471 remain within the voltameter. Now he had 
shown on a former occasion, that the decomposition of oxalic acid into 
carbonic acid and water disengaged 30,140 heat-units, and that 131,422 
are evolved hy the complete combustion of two equivalents of carbon 
and one equivalent of hydrogen. The difference 101,282 expresses the 
total heat evolved during the formation of oxalic acid from its 
elements. 

But the electrolysis of oxalic acid into C,0, and H requires 38,635 
heat-units, which, subtracted from 101,282 leave 62,647 as the heat of 
formation of the radical C,0,; now as 96,960 heat-units are set free 
during the formation of two equivalents of carbonic acid, it follows 
that 96,960-—62,647 = 34,313 expresses the number of heat-units 
liberated during the splitting up of the radical C,0, into 2CO,. This, 
therefore, ought to be the number of heat-units evolved in the volta- 
meter, instead of 31,471 units which are actually obtained. This differ- 
ence may, however, be ascribed to the unavoidable errors of experiment. 


The following are the quantities of heat borrowed from the battery 
in the electrolysis of certain zinc and copper salts :— 


Heat borrowed 


Salts. from the battery. 
Zinc sulphate............ jaonnwe 65510 units. 
Copper sulphate .............. .00. 39415 ,, 
eee errr ree 37770 5, 


A detailed account is given of the influence of the sulphuric acid 


*C=6;0=8. 
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formed during the electrolysis upon the progress of the decompo- 
sition. 

A great part of the sulphuric acid set free during the electrolysis of 
zinc sulphate is electrolysed instead of the zinc salt, because it offers 
less resistance to decomposition, and consequently less heat is with- 
drawn from the battery than would be required for the decomposition 
of the zine salt. This electrolysis of the sulphuric acid instead of the 
metallic salt, is greatly augmented when the resistance is increased, as 
for instance, by inserting the thermorheostat. This disturbing influence 
of the sulphuric acid can be avoided by employing a large quantity 
of zine solution, about 2 litres, in the voltameter, because then the sul- 
phuric acid formed during the operation is immediately diluted to such 
an extent that its electrolysis, in comparison with that of the zinc salt, 
may be neglected. 

When, on the other hand, cupric sulphate is electrolysed, which 
offers less resistance to its decomposition than sulphuric acid, the 
latter increases rapidly, and it becomes necessary to employ the ther- 
morheostat—(1) in order to render the resistance of the voltameter 
small compared with the total resistance of the circuit; (2) to retard 
the electrolysis so far that the cupric sulphate may have time to ap- 
proach the negative electrode in the same proportion in which it is 
decomposed, as otherwise the sulphuric acid would be electrolysed in 
the place of the copper-salt. 

Numerical results are given supporting these views. 

In electrolysing a mixture of the three sulphates of zinc, cadmium, 
and copper, the author has succeeded, by altering the condition of the 
experiments, in obtaining at will, one metal or two metals at the same 
time, or all the three metals in certain proportions. The results of 
the operations vary, Ist, with the voltaic energy of the battery; 2nd, 
with the electrolytic resistance of the salts employed; 3rd, with the 
relative quantity of each salt; 4th, with the more or less rapid pro- 
gress of the operation, which can be regulated by means of a 
rheostat. 

Since this behaviour is exhibited, not only by mixtures of salts with 
the same acid, but also by mixtures of salts containing different acids, 
the author concludes that by varying the conditions just mentioned, 
we are able to withdraw from a mixture of salts the different metallic 
radicals successively, and in fact to perform an analysis by employing 
voltaic energy instead of the ordinary chemical reagents.* 


When the galvanic current passes through the solution of some metal 
between plates of the same metal, the salt is simultaneously decomposed 
and reproduced; but although the chemical effects appear to neutralise 
each other, there is some heat evolved within the voltameter. The 
author has determined the heat evolved when solution of cupric sulphate 
is electrolysed between copper plates. 

A wooden trough was provided with 20 equidistant grooves for copper 
plates. As these could be put in or taken out at pleasure, the trough, 
which was filled with solution of cupric sulphate, could be divided into 
any number of voltameters less than 20. 


* A process which has been proposed before on various occasions. 
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The battery used, consisting of four Smee’s elements, was placed, 
together with the thermorheostat, within the calorimeter, whilst the 
trough remained without. Of the numerical results contained in the 
original paper a few are given here to show the method employed. 
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s denotes the resistance, expressed in heat-units, of the liquid be- 
tween the plates 2 and 20, andr the resistance of the liquid between 
the plates 1 and 2. 

The multiplication by 4 in the fourth column is necessary, because 
in the four cells of the battery there are 4 equivalents of hydrogen 
evolved for every equivalent of cupric sulphate acted upon in the 
voltameter. 

Next a combination of five voltameters was placed within the calori- 
meter, and one Smee’s cell, together with the thermorheostat without. 
The plates of the voltameters were of the same size and the same 
material (rolled copper) as those of the first set of experiments, and 
the cupric sulphate of the same strength as before. After the current 
had passed for some time, and a deposit of copper had formed on the 
plates, the poles were reversed, so that now deposited copper had to 
be dissolved instead of rolled copper. 

The author found that the change of poles produced no noticeable 
difference in the results, and obtained from the first set of experiments, 
as well as from the second, about 1,000 heat-units as the heat evolved 
during the electrolysis of one equivalent of cupric sulphate between 
copper plates. 

The author infers from his experiments that—1l. A certain quantity 
of the voltaic energy borrowed from the battery for the decomposition 
of a salt which is immediately reproduced, is converted into heat, and 
remains in the voltameter as heat, which is not transmissible to the 
circuit. 2. This conversion of voltaic energy probably takes place 


g in the 


voltameter. 


suipnate and remainin 


cr 
? 
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whilst the metal passes from the state in which it is present in the 
saline solution into its elementary state, resuming its metallic pro- 
perties. On the other hand, the copper of the plates, in order to pass 
from its truly metallic state into that modification in which it is present 
in its solutions, consumes heat derived from the battery. 

If from the 10,500 heat-units evolved during the electrolysis of cupric 
sulphate between platinum plates we subtract 1,000 units due to the 
separation of copper, we obtain 9,500 units as the thermic expression 
of the change of state which the oxygen.undergoes during its 
liberation. 

The analogous expression for the liberation of one equivalent of 
hydrogen is 4,000 heat-units, obtained by subtracting 9,500 from 
the 13,500 units evolved during the electrolysis of one equivalent of 
hydrogen sulphate between platinum plates. . « 


Researches on the Thermic Co-efficients of Hydroelectric 
and Thermoelectric Currents. By F. M. Raoutt (Compt. 
rend, ]xxiii, 949—951). 


Witn regard to Joule’s formula V = KeF, in which V denotes the 
total heat generated in the whole circuit during the passage of the unit 
of electricity, and F the electromotive force, it had been shown by 
former experiments that the co-efficient Ke is independent of the number 
of cells used; the author has, by two series of experiments, proved 
that it is also independent of the nature of the battery. 

1. Two currents of equal strength, but produced by batteries of dif- 
ferent nature, were successively made to pass through one and the 
same platinum wire, and the heat given off by each during the same 
time was measured and found (within 1 per cent.) to be equal, whether 
the battery used was that of Daniell or of Bunsen, or of the thermo- 
electric pile of Mure and Clamond. This method did not allow of 
more accurate determinations. 

2. Two currents, passing through a differential galvanometer, were 
kept at equal strength by a rheostat of cupric sulphate, which was 
interposed in one of the circuits; each current passed through one of 
two platinum wires of equal resistance, placed within a théermo- 
rheometer, which most exactly indicated the heat given off by the wire. 

The quantities of heat produced by currents of equal strength were 
found to %e equal within } of 1 per cent., whether the current was 
derived—i. from Mure and Clamond’s thermoelectric pile of 62 ele- 
ments; 2. From a battery of 5 of Bunsen’s elements; 3. From a 
battery of five Daniell’s elements. Hence: (1) the heat generated by an 
electric current is independent of the nature of the battery; (2) The co- 
— Ke is the same from whatever source the electric current may be 

lerived. 


R. S. 
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On the Influence of certain Liquids in Retarding or Arrest- 
ing the Action of Acids upon Metals. By C. Maranaoni 
and P. STeraNneLLI (I nuovo Cimento [2], iv, 373—389). 


TuE evolution of hydrogen from dilute sulphuric acid by the action of 
zinc, is quickly arrested on adding a small quantity of an essential oil, 
such as oil of myrtle, thyme, lavender, turpentine, or cherry-laurel, and 
agitating briskly with a glass rod, but recommences, though less 
strongly, on addition of a certain quantity of alcohol. Fixed oils like- 
wise arrest the action completely, but less quickly than essential oils ; 
ether, naphtha, benzene, and nitrobenzene have but little effect, the 
evolution of hydrogen being merely retarded by them while the agita- 
tion continues, and recommencing soon after the liquid is left at rest. 
The action of dilute nitric acid on copper is retarded by essential oils 
while they are agitated with the liquid, but quickly recommences on 
repose ; fixed oils produce but little retardation; ether, naphtha, ben- 
zene, and nitrobenzene scarcely any. Similar remarks apply to the 
effect of these various liquids on the action of hydrochloric acid upon 
zinc. That of dilute nitric acid on zinc is not sensibly retarded by 
either of them. 

The retarding action in all these cases is due to the formation, on 
the surface of the zinc, of a film of liquid which protects the metal from 
contact with the acid. The agitation of the mixture facilitates the 
formation of this film, partly by bringing the particles of the oily liquid 
in contact with the metal, partly by removing the bubbles of hydrogen 
which adhere to its surface. 

Comparing their own observations with those of Duclaux (Ann. 
Chim. Phys. [4], xxi, 378) on the surface-tension of liquids, the authors 
conclude that the permanence of the protecting film is greater in pro- 
portion as the density of the oily liquid approaches more nearly to that of 
the acidulated water, and diminishes in proportion as this liquid has a 
greater superficial capillary tension (which is proportional to the pro- 
duct of its density into the height to which it rises in a capillary tube 
of given diameter). The fixed oils produce but little retarding effect, 
because, though they differ but little from the acidulated water in 
density, they have a considerable superficial tension ; ether, naphtha, 
and benzene, on the other hand, though their superficial tension is 
small, cannot form permanent films on the metal under the acidulated 
water, on account of their small specific gravity ; but the volatile oils 
above mentioned have but little superficial tension, and a density 
(0°869—0°886) not differing greatly from that of the acidulated water : 
hence they have the greatest tendency to form permanent films on the 
surface of the zinc. 

The authors also found that the effect of a film of essential cil on 
the zinc plates of a voltaic pile, is similar to that of amalgamation, 
preventing local action to a certain extent. It diminishes the quantity 
and intensity of the current at the commencement of the action, but 
renders it for a certain time more constant. After two or three hours, 
however, it stops the action altogether. 

H. W. 
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On some Points in Spectrum Analysis and on the Constitu- 
tion of Induction Sparks. By Lecog pre BotsBaupRANn (Compt. 
rend., Ixxiii, 943—946). 


THE increase of temperature of any source of light (flame or electric 
spark) is always accompanied by an increase of the relative brightness 
of the more refrangible rays, whilst the intensity of the less refrangible 
rays is weakened, sometimes to complete extinction. The salts of 
lithium evaporated in the flame of a Bunsen’s burner, produce a very 
bright red and a feeble orange-red line; when, however, the flame is 
rendered hotter by a bellows, the orange-red line, although still remain- 
ing less intense than the red line, gains considerably in brightness, and 
besides, some blue lines become visible. 

When, however, the induction-spark is made to pass close to the 
surface of a lithium solution, so as to evaporate it, the orange-red ray 
even surpasses the red one, and the blue lines become very clear. 

Stannic chloride volatilised by the ordinary spark produces three 
green lines; 50371, 588°9, 566°1, of which the first only is bright. 
When, however, the spark of a Leyden jar is used, the first line is 
weakened almost to extinction, whilst the others become bright. 

In the lithium spectrum produced by the induction spark, the 
orange-red line is very feeble in the spectrum of the positive, but very 
intense in that of the negative pole. 

If the difference of the spectra be due to the difference of tempera- 
ture of the two electrodes, it must be possible to render them equal by 
raising the positive electrode to the same temperature as the other. By 
applying the blowpipe flame to the positive pole, the author succeeded 
only so far as to increase the relative brightness of the orange-red 
line of the lithium, and of the blue and violet lines of the sodium 
spectrum. 

When, however, the electrodes of a middle-sized Ruhmkorff (30 
centimeters long), excited by five bichromate couples (zine 15¢ x 10c) 
were gradually approached to each other, the little blue spots 
characterising the negative pole were observed at the positive pole ; 
the spectrum of the negative pole was then at intervals exhibited by 
the positive pole, till at last, at a certain distance of the poles, their 
spectra could no longer be distinguished from each other. 

When the poles were approached to a distance of only } to 5 of 1 
millimeter, the original state of things was reversed, inasmuch as the 
positive pole became brighter than the negative. Blowing upon the 
electrodes, reduced the temperature of the originally negative one, 
whilst the other one remained still red, and when the blowing became 
strong, both poles covered themselves with little blue spots. 

The reversion of the conditions of temperature at the two poles, is 
facilitated by a great rapidity of the oscillations of the hammer. 

An interruption of the induced current, however short, is followed 
by the restitution of the original conditions with regard to polarity, &c. 

The author recommends the use of short induction sparks passing 
from a platinum wire for volatilising the substance whose spectrum is 
to be examined. R. 8. 


118 ABSTRACTS OF CHEMICAL PAPERS. 


Shifting of the-Spectrum Lines by the Action of Tempera- 
ture on the Prisms. By Buasurna (Pogg. Ann. cxliii, 
655). 


Ir is frequently considered that the small range of temperature to 
which the prisms of spectroscopes are exposed is of no importance as 
regards their dispersive power. The author experimented with a 
flint glass prism by Duboscq, and found that the dispersion increased 
with decrease of temperature. In the spectroscope used by the author, 
the distance from D to D' was 12"; a change in the temperature of the 
flint glass prism, of 4° C., gave also an alteration of 12” in the dispersion, 
and would therefore change the position of D to D'. 
A. F. 


Coloured Gelatin-films as Objects for the Spectroscope. 
By E. Lommet (Pogg. Ann. exliii, 656). 


THE author proposes the use of gelatin coloured with such substances 
as the aniline colours, chlorophyll, &c., for producing absorption spectra 
in the spectroscope. Colours soluble in alcohol and insoluble in water, 
give homogeneous and transparent films. 

The chlorophyll-gelatin, however, does not give the absorption 
spectrum of the alcoholic solution of chlorophyll, but that of solid 


chlorophyll, as shown in the leaves of plants by transmitted light. 
x F. 


The Spectrum of Lightning. By H. Voce (Pogg. Ann. 
exliii, 653). 


Tue author took advantage of a very vivid thunderstorm to examine 
the spectrum of lightning. A large spectroscope was used, the width of 
the slit being so regulated that the sodium lines were just separated. 
The following measurements of bright lines were obtained :— 


1. 53841 millionths of mm.—faint line. 
2. 518°4 io somewhat bright line. 
3. 5002 se very bright line, before a darker. 
4. 486°0 " bright line. 
5. From 
467°3 to 
458°3 - broad bright band. 


There was another bright band near G, and some lines in the red, too 
faint to measure. Line 1 is found in the oxygen spectrum; 2, 3, and 5 
are identical with lines in the air spectrum, and 4 corresponds with 
H 8. 
Some of the flashes gave only bright lines, others bright lines on a 


continuous spectrum, whilst others gave only a continuous spectrum. 
A. P. 
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Spectrum of the Aurora Borealis. By G. F. Barker 
(American Journal of Science [3] ii, 465). 


Tue spectrum of a very brilliant crimson aurora observed at New- 
haven, exhibited five well-marked lines, the positions of which on a 
millimeter scale, whose 100th division coincided with the sodium line, 
were 90, 110°5, 130, 188, and 149. Their brightness, following the 
above order, was 3, 1, 5, 2,4. The fourth line, of wave-length 502, 
does not appear to have been previously observed in the auroral 
spectrum. ' 


H. W. 


Phosphorescence produced by Increase of Temperature. By 
A. Forster (Pogg. Ann. exliii, 658—660). 


Wyrovsorr, from his experiments on the phosphorescence of fluor spar 
by increase of temperature, has concluded that the phenomenon depends 
entirely on the organic matter contained in most samples of this 
mineral. Forster shows that, according to Wyrouboff’s analyses, the 
quantity of organic matter contained in strongly phosphorescent 
samples of fluor spar is less than that contained in specimens which are 
less fluorescent, and also that some samples of perfectly colourless fluor 
spar are strongly fluorescent when heated. A sample of fluor spar 
which has this property destroyed by strong heating, can be again 
rendered capable of becoming phosphorescent by exposure to electric 
sparks in a Leyden jar. These experiments completely refute Wyrou- 
boff’s theory that the phosphorescence is due to the organic matter in 
fluor spar, as by the strong heating in the last case the organic matter 
must be destroyed. 
A, &. 


The Colours of Metals. By C. A. Surry (Chem. News, xxiv, 
223). ; 


Wuen a coloured object is examined, the rays of light which meet the 
eye are always more or less diluted with white light, because the light 
which illuminates the surface of the object is never completely decom- 
posed, a portion of it being always directly reflected. The colour of 
a polished metallic surface is ordinarily invisible, because the tint 
due to the feeble decomposition of the light is overpowered by the 
more powerful reflected ray. 

The method heretofore adopted for rendering the colour of metals 
visible, consists in repeatedly reflecting a beam of white light from 
the metallic surface under examination. At each incidence the white 
light is partially decomposed, and if the number of incidences be suffi- 
ciently multiplied, the whole of the white light will disappear, and 
only the pure coloured rays be visible. The actual experiment, how- 
ever, is not very successful, inasmuch as, by gradual dispersion, a 
large portion of the coloured rays is lost; the author, therefore, 
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proposes to modify the experiment by bringing into operation the well 
known law that “when white light is decomposed, the reflected 
coloured ray is complementary to the transmitted or absorbed ray.” 

For this purpose, a transparent solvent of the metals was required, 
which should have no chemical action upon them. In the case of 
the alkali metals, anhydrous liquid ammonia was found to answer 
successfully. When placed in this menstruum, these metals gradually 
dissolve, producing a solution which appears blue by transmitted light ; 
from this circumstance it would appear that the natural colour of 
the alkali-metals by reflected light is copper-red. 

Beyond this point the subject has not been successfully prosecuted ; 
the author anticipates, however, that ere long the somewhat novel 
idea of the solution of metals without definite chemical action will 


J . W . 


Report on Molecular Dissociation by Heat of Compounds in Solution. 
By C. R. C. TicnBorne (Chem. News. xxiv, 199, 209, 220). 


Galvanic Battery Elements. By W.H.Corrin (Chem. News, 
xxiv, 231). 


Inorganic Chemistry. 


On the Mutual Substitution of some Metalloids. By G. Gus- 
TAVSON (Zeitschr. f. Chem. [2], vii, 417—418). 


WHEN a mixture of boron: trioxide and phosphorus oxychloride is 
heated in sealed tubes for 8 to 10 hours to 150°, the following reaction 


takes place :— 
B,0; + 2POC]; = PBO, + PBOCk. 


The compound PBOCI, sublimes into the upper parts of the tubes, 
whilst PBO, is left as a white mass, which dissolves completely in 
water, with formation of boric acid and phosphoric acid. From this 
it would appear that this body is either a mixture or a very loose com- 
pound. By ignition, however, it becomes insoluble in water, but dis- 
solves in boiling alkalis, with formation of borates and phosphates. 
The crystalline compound PBOCI, is also very readily formed by 
direct combination of boron trichloride and phosphorus oxychloride. 
On adding the latter substance to well cooled boron trichloride, a hiss- 
ing noise is heard, and when the vapour of the trichloride is passed 
into the oxychloride, it is completely absorbed. The compound 


u 
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PBOCI, is completely decomposed into its components by repeated 
sublimation, and slowly loses boron trichloride, even at the ordinary 
temperature. It is also instantaneously decomposed by water. In 
sealed tubes it melts at 73°. The same products are obtained by heat- 
ing phosphorus pentoxide and boron trichloride for 2—8 days 


to 200°: 
P.O, + 2BCl, = PBOCI, + PBOQ,. 


Sulphur and boron trichloride do not act on each other even at 


250°; but sulphur and carbon tetrachloride give readily at 130° the 
following reaction :— 


CCl “+ 8; — CSCI, + 8.Cl.. 


On Stannic and Titanic Compounds crystallised from Fluxes. 
By G. WunvER (J. pr. Chem. [2], iv, 339—349). 


1. Stannic Compounds.—As A. Knop (Ann. Chem. Pharm., clvii, 363, 
and this Journal |2]|, ix, 200) had shown that the supposed anatase 
artificially prepared by Kose really contained phosphoric acid, the 
author determined to repeat his former experiments (J. pr. Chem. [2], 
ii, 206), and prepare larger quantities of the stannic compound, so as 
to be able to make analyses of it. The stannic compound, which 
crystallises from melted borax in tetragonal crystals of the same form 
as tinstone, was analysed and found to be stannic acid. The tetragonal 
pyramids isomorphous with anatase obtained from the solution of 
stannic acid in a fused mixture of borax and microcosmic salt, were 
found however to have the composition SnNa,(PO,)>. Finally, the 
microscopic crystals which are obtained under similar circumstances 
from microcosmic salt, and might be mistaken for cubes were it. not for 
their action on polarised light, have the formula Sn,Na(PO,)3, and are 
sometimes accompanied by the tetragonal prisms just mentioned. A 
goniometric examination of larger crystals of this species showed that 
they were not really cubes, the angles differing from a right angle by 
somewhat more than 2°. The formation of the tetragonal prisms is 
facilitated when the stannic acid is relatively in large quantity, or 
when borax is present. This is owing to the formation of trisodic 
phosphate, as was proved by experiments made for that purpose, the 
rhombohedrons being converted into the tetragonal prisms, and vice 
versa, according as the flux contains less or more phosphoric acid : 


Sn,Na(PO,); + Na:PO, = 2[SnNa.(PO,),]. 
Rhombohedra. Tetragonal pyramids. 


As Knop’s paper on the same subject (p. 802 of last volume), 
appeared whilst these experiments were yet unpublished, assigning the 
formula 2SnO,.P.,0; to the tetragonal pyramids., and to the rhombo- 
hedra the composition SnOQ,.P,0;, the author again repeated them, 
with the same results, and attributes the discrepancy to Knop having 
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treated his crystals with fused phosphoric acid, whereby they were 
partly decomposed. 

2. Titanic Compounds.—According to Rose (Wien. Akad. Rer., 1867, 
132) the crystals obtained by fusing titanic acid with microcosmic 
salt are quadratic tables, but Knop (p. 200 of last volume), finding 
that they were affected by polarized light considered them to be 
rhombic. The author, having prepared some large crystals of this 
compound measuring one mm. on the side, found, in fact, that they 
were acute rhombohedrons with angles of 91° 44’ and 88° 16’. These 
crystals, 1o which Knop had assigned the formula 3TiO,.P.0;, were 
found by the author to possess the composition Ti,Na(PO,)3, resembling 
both in form and composition the stannic compound formed under 
similar circumstances. An attempt to prepare the corresponding 
tetragonal titanic compound TiNa2(PO;)2 was unsuccessful. 

C. E. G. 


The Oxychlorides of Antimony. By W. Carueton WILLIAMS 
(Chem. News, xxiv, 224). 


WHEN one molecule of phosphorus pentoxide is heated with three 
molecules of pentachloride, phosphorus oxychloride is produced. The 
author has endeavoured to establish a similar reaction in the antimony 
series, and to prepare the missing oxychloride corresponding to the 
phosphorus compound above mentioned. 

One molecule of antimony pentoxide (prepared by decomposing the 
pentachloride with water) was heated with three molecules of antimony 
pentachloride in a sealed tube to 140° C. On opening the tube, it was 
found to contain two distinct crystalline compounds. One of these, 
which was produced in considerable quantity, fused at 85°; the other 
at 97°5°, and advantage was taken of this circumstance to effect their 
separation. 

The more fusible compound yielded by analysis 43°46 p.c. Sb, and 
54°75 Cl, agreeing nearly with the formula Sb;Cl,,;0, which requires 
43°39 Sb, 54°71 Cl, and 1:90 O. It may be regarded as a triple 
molecule of the pentachloride in which 2 at. Cl are replaced by O. 
The evidence that this is a definite compound and not a mere mixture 
of pentoxide and pentachloride, is deduced from the fact, that the latter 
substance is not dissolved out by washing with carbon disulphide. 

The less fusible oxychloride gave by analysis 53°84 p. c. Sb, and 
36°58 Cl, leading to the formula Sb;Cl,O, (calc. 53°95 Sb, 36°62 Cl, 
9:44 O.), or 3 molecules of antimony pentachloride in which 4 atoms of 
oxygen replace 8 of chlorine. 

From the above results it is clear that the simple phosphorus 
oxychloride is not reproduced under similar circumstances in the 
antimony series, but that more complicated compounds are obtained. 

The author has also examined some of the oxychlorides derived from 
antimony trioxide. He confirms Sabanejeff’s formula for “ powder of 
algaroth,” Sb,Cl,0;; but is of opinion that the substance produced 
by the sole action of boiling water upon the trichloride consists of 10 


re 
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molecules of the above mentioned oxychloride united with 1 mole- 
cule of trichloride, the latter being removable by carbon disulphide or 
ether. 

Repeating Schneider’s experiments, by heating 15 parts of antimony 
trichloride. with 1 part of trioxide in a sealed tube, he obtained a 
crystalline oxychloride of very complex composition, the percentage 
results of which led to a formula differing altogether from the one 
originally assigned to it by Schneider. It probably contained a 
proportion of trioxide or trichloride, from which it seemed impossible 


to purify it. 
J. W. 


Observations on the Solubility of Silver Chloride (referring 
to a recent Communication made by Stas). By J. Pizrre 
(Compt. rend., Ixxiii, 1090). 


Wuev solution of silver nitrate is added drop by drop to concentrated 
hydrocloric acid, the precipitate formed disappears so rapidly that 
it sometimes escapes observation altogether. The weight of the 
silver chloride dissolved may exceed one-half per cent. of the weight 
of the hydrochloric acid employed. The subsequent addition of water 
does not easily reprecipitate the whole of the chloride. 

When nitric acid is distilled over a small quantity of silver chloride 
in the state of powder, the latter disappears gradually ; this is, how- 
ever, not a simple solution, because, at the end of the operation, crystal- 
lised silver nitrate is found in the retort instead of the chloride. 


R. S. 


Mineralogical Chemistry. 


The Connection of certain Phenomena with the Origin of 
Mineral Veins. By J. Arrnur Puitiprs (Phil. Mag. [4] xiii, 
401—413). 


Tue author introduces the subject by referring to the work of Baron 
von Herder, published in 1838, in which is given an enumeration and 
classification of the causes by which mineral veins are supposed to have 
been produced. Without entering into any detailed description, more 
especially as the terms employed by von Herder in defining the various 
modes of formation are sufficiently explicit to mineralogists, we may 
summarize them as follows :— 

1. Theory of contemporaneous formation. 2. Theory of lateral 
secretion. 3. Theory of descension. 4. Theory of ascension. The 
last theory may be divided into four sub-classes—a. By infiltration. 
b. By aqueous vapours. c¢. By sublimation. d. By injection. 

The formation of veins has been the subject of much speculation since 
the date above referred to, and various authors have either advanced 
new theories or have advocated more or less important modifications of 
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those before promulgated. The author quotes the researches of 
Werner, R. W. Fox, and others, which he considers at least worthy of 
consideration, though probably incapable of explaining satisfactorily 
the phenomena in question; he afterwards adds his own testimony in 
support of the theory that the majority of lode fissures have been pro- 
duced and subsequently converted into mineral veins by volcanic or 
plutonic agency. 

The authority of Sir Charles Lyell, Daubrée, Senarmont, Von Rich- 
thofen, and others, is advanced in favour of this theory, their evidence 
tending to show that lodes occur more frequently in rock formations 
of great age than in recent ones; that certain classes of them, such for 
instance as oxide of tin, are found only in the oldest rocks; that 
mineral veins are most metalliferous near the contact of plutonic and 
stratified formations, especially where the former send veins into the 
latter—a circumstance which indicates an original proximity of veins, 
at their inferior extremity, to igneous and heated rocks; and further, 
that the principal minerals found in veins such as quartz, spathose iron, 
red silver ore, &c., may be produced in a crystalline form by the aid of 
water, heated to temperatures varying from 130° to 300° C. 

The author’s own researches upon this subject have been principally 
directed to prove that great natural causes are at the present moment 
at work, producing deposits of minerals such as sulphur, silica, iron 
pyrites, cinnabar, &c., which agree perfectly in their physical and other 
characteristics with the vein-matter of more ancient lodes, and that 
although in the present state of our knowledge it may be impossible to 
explain all the various phenomena which have been observed in con- 
nection with the origin and constitution of veins, nevertheless a care- 
ful consideration of ascertained facts must lead to the conclusion that 
true mineral veins have originally existed as fissures, perhaps produced 
by volcanic disturbances, and have subsequently become filled during 
the ensuing period of solfataras and hot springs. 

The subject is summed up in the following words :— 

Firstly.—Metalliferous lodes are more numerous and productive in 
the vicinity of igneous rocks than elsewhere. 

Secondly.—There is abundant evidence of volcanic eruptions having 
taken place during all periods of geological time. 

Thirdly.—Solfatara action and thermal springs are often the latest 
evidence of volcanic disturbance. 

Lastly.—Crystalline quartz, iron pyrites, mercury sulphide, and 
various other minerals, are at the present time being deposited by sol- 
fatara action in veins possessing many of the characteristics of ordinary 
lodes. 

In order to ascertain whether waters traversing mineral veins con- 
tained any appreciable quantity of the constituents of the lodes through 
which they passed, the author subjected three specimens, obtained from 
deep Cornish mines, to careful analysis. They were, however, not 
found to contain anything beyond the usual saline constituents of 
spring water; the evidence which it was anticipated might arise from 
this examination was therefore negative. 

J. W. 
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Occurrence of Crystallised Boracite in the Salt-beds of 
Stassfurt. By B. Scuutrze (Jahrbuch fiir Mineralogic, 1871, 844 
—850). 

Boracire, hitherto found at Stassfurt only in microscopic crystals, has 

lately been obtained from the residues of the potassium chloride pre- 

paration in crystals of three varieties, viz.: 1. Small kidney-shaped 
druses, consisting of an envelope of transparent greenish crystals about 

05 mm. in shape, enclosing a bluish or greenish-grey microcrystalline 

nucleus, composed of crystals of the same kind. 2. Small crystalline 

groups or nodules, consisting of light green translucent to transparent 
crystals about 5 mm. long, enclosing a nucleus of white to greenish 
colour. 3. Larger druses, in which a white, fine-grained nucleus of 

Stassfurtite gradually passes, towards the surface, into a greenish, fine- 

grained crystalline mass, surrounded wholly or partially by very small 

crystalline groups, and a few isolated crystals about 2 mm. in size. 
All the crystals are well developed, and show no signs of efflores- 


cence. They exhibit distinctly the combination + co Ow. oO;in 


: O . : . 
some specimens the face — 5 may be recognised with a lens; in a 


few the face — = The tetrahedron is almost always predominant. 


The crystals have a vitreous lustre, no distinet cleavage, a conchoidal 
fracture, hardness = 7, mean density = 2°91. They contain boric acid 
and magnesia, with small quantities of ferrous oxide and chlorine, from 
which and from their morphological and physical characters, it is in- 
ferred that they consist of boracite, MgCl,,2(8Mg0.4B,03). 

Stassfurtite, which has the same composition, and forms the nucleus 
of some of the boracite druses above mentioned(3), appears to be merely 
the cryptocrystalline form of boracite. 

H. W: 


Astracanite from Stassfurt. By H. B. Grrtnirz (Jahrbuch fiir 
Mineralogie, 1871, 856; also by C. Zincken, ‘bid. 883). 

THis mineral, having the composition Na,SOy.MgSO, + 4H,0, occurs 

in the Stassfurt salt-beds associated with carnallite and kainite. Two 

specimens (a) of sp. gr. 2°28 and hardness 2—3; (0) of sp. gr. 2°223 

and hardness 3°5, gave the following results on analysis :— 


Calculated. Found. 
“ a, b. : 
0 See 18°60 18°24 18°50 
MgO A Ee a eee 12°14, 12°64: 11°96 
rr 47°69 47°97 
ee 21°47 21°66 21°44. 
100-00 100°23 99°87 


The astracanite of Stassfurt differs from that of Astracan Ischl in 
Upper Austria, and Mendoza, in La Plata, in forming distinct crystals 
VOL. XXV. K 
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as well as crystalline masses. The mineral called Simonyite, from 
Hallstadt, described by Tchermak (Jahrbuch, 1870, 223), is identical 
with astracanite. This, and the Stassfurt mineral do not give up their 
water till they are strongly heated, whereas some of the native varieties, 
that of Ischl for example (bleedite), are described as effloresceat; but 
this may perhaps arise from admixture of glauber salt or other 
impurities. 
H. W. 


On the Formation of Anhydrite occurring together with 
Rock-salt. By G. Ross (Berl. Akad. Monatsber. 17 Juli, 1871; 
Jahrbuch fiir Mineralogie, 1871, 932). 


ANHYDRITE often occurs associated with gypsum and rock-salt, in such 
a manner as to indicate that it is not a primary formation, but has 
been produced by dehydration of gypsum. That it can be produced 
in this manner, especially in presence of sodium chloride, has been 
shown by the experiments of Hoppe-Seyler and of G. Rose, both of 
whom find that crystallised gypsum, or selenite, heated to 130° in a 
saturated solution of sodium chloride, is converted into a white opaque 
mass made up of microscopic crystals of anhydrite. Rose also finds 
that crystals of selenite heated for a short time with solution of sodium 
chloride in a platinum dish, are converted on the edges into fibrous 
anhydrite. Powdered gypsum similarly treated is converted into small 
prismatic crystals of anhydrite; and a concentrated solution of gypsum 
mixed with an equal volume of concentrated salt-solution and evapo- 
rated yields microscopic crystals of anhydrite. Pseudomorphs of 


anhydrite in the form of gypsum are found at Sulz on the Neckar. 
H. W. 


Analysis of Amblygonite (Montebrasite) from Montebras 
(Dep. of Creuse). By F. Pisani (Compt. rend., lxxiii, 1479). 


Tue fluophosphate called montebrasite, lately found in the stanni- 
ferous strata of Montebras (p. 892 of last volume) was regarded by 
Des Cloizeaux as a new mineral species, on the ground of an analysis 
by Moissenet, which gave 26°5 p. c. F., 21°8 P,O;, 38:2 Al,Os, 6°5 lithia 
and 6°70 soda, with small quantities of lime and quartz. Pisani, how- 
ever, finds that its composition is as follows :— 


Manganese Loss by 
F. P,O;. Al,O3. Li,0. Na,O0. oxide. ignition. 
8°20 46°15 33°82 8:10 2°28 0°40 1:10 = 100°05 


This, with a slight difference in the amount of soda, is the composi- 
tion of amblygonite, with which the Montebras mineral likewise agrees 
in appearance, hardness, density (3°11), angle of cleavage (105°), and 
pyrognostic properties. It is, therefore, not a distinct species, but 
identical with amblygonite, which has hitherto been found only in 


Saxony and the United States. 
H. W. 


% 
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The Beauxites of the Alpine Chain (Bouches-du-Rhéne), 
By H. Coquarnp (Bull. de la Soc. géol. de France, xxviii, 98; 
Jahrbuch fiir Mineralogie, 1871, 940). 


Tue beauxite occurring in the neighbourhood of Beaux is largely em- 
ployed for the preparation of aluminium and alumina. There are two 
varieties of it distinguished as ferruginous and aluminiferous; in 
the former the ferric oxide varies from 25 to 60 p.c. A ferruginous 
beauxite from the neighbourhood of Nas de Gilles yielded by smelt- 
ing 42 p.c. iron, and was found by analysis to contain 4 p.c. silica, 
18 alumina and tetanic oxide, 60 ferric oxide, and 18 water with lime. 
The aluminiferous beauxite consists, according to five analyses by 
Sainte-Claire Deville, of— 


E. zu. TIT. IV. ¥x 
a cis ain ebigndin 20°7 2°8 4°8 — 2-0 
 ceicdanwe ee 3°2 3°1 3°2 —_— 16 
Ferric oxide ........ 3°8 25°3 24°8 34°9 48°8 
DES ccusnwe es 581 57°6 55°4 30°3 33°2 
Calcium carbonate .. trace 0-4 0-2 12-7 58 

(corundum) 

ME gue tes eeewia 14°2 10°8 11°6 23°1 8: 


100°0 1000 100° 1000 100°0 


I and II from Beaux; [II from Allauch, near Marseilles; [TV from 
Beaux; V from Calabria. 

Both varieties of beauxite are compact, earthy, and pisolithic. 

The beauxite in the neighbourhood of Beaux is situated between the 
lowest zone of the tertiary formation and the upper chalk ; its origin 
in this new cretaceous zone is attributed to mineral springs. 


H. W. 


Mineralogico-Chemical Observations: Marceline.—Constitu- 
tion of Silica. By F. v. Kosetut (Jahrbuch fiir Mineralogie, 
1871, 884.) 


MARCELINE, a manganese ore from St. Marcel in Piedmont, related to 
braunite, but differing from it by containing a silicate, was found by 
Damour to consist of : 


MnO>.  FeOs MnO. ‘FeO. Cad. Mgo. SiO». 
66°68 10°04 8°79 1°30 1:14 0°26 10°24 = 98°45 


On dissolving it in strong hydrochloric acid, gelatinous silica 
separates out. On the hypothesis that silica is SiQ,, the silicate con- 
tained in this mineral has been regarded as RO.SiO:, and as an iso- 
morphous substitute of MnO.MnO,, which involves the assumption 
that SiO, and MnO, are isomorphous; this view is, however, inconsist- 
ent with the known forms of silica and polianite. With regard to the 
constitution of silica, the author points out that the formula SiO, is 
not supported by the crystalline forms of silica and of the oxides of 

K 2 
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tin and titanium, SnO, and TiO,, inasmuch as, amidst all the multi- 
farious forms of quartz-crystals scattered over the earth, not one has 
been found exhibiting isomorphism with cassiterite or rutile, anatase or 
arkansite, neither has stannic or titanic oxide ever been known to 
assume any of the hexagonal forms of quartz. On the other hand, the 
replacement of silica by alumina appears to be probable in many cases, 
and as this replacement is not easily reconciled with the formula SiO., 
Kenngott has suggested that Al,O; may (like manganic oxide) be 
composed of AlO and AlO:, the former being capable of replacing RO, 
and the latter of replacing SiO,.. This view serves to reconcile the dif- 
ferences in the formule of many mineral species as chlorite, ripidolite, 
&c., but it is purely hypothetical, inasmuch as neither AlO nor AlO, 
is known in the separate state. 

The specimen of Marceline examined by F. v. Kobell exhibited drusy 
cavities filled with needle-shaped crystals of rhombic aspect, ruby- 
coloured by transmitted, and having a black metallic lustre by reflected, 
light. They were too small in quantity for complete examination, but 
exhibited with borax the reaction of manganese. They are very pro- 
bably the silicate whose presence is revealed by the analysis, and if so, 
their mode of occurrence, as well as their crystalline form, cannot well 
be reconciled with the supposed isomorphous replacement. 

H. W. 


New Mode of Occurrence of Tridymite. By A. Strene (Jahr- 
buch fiir Mineralogie, 1871, 933.) 


THE occurrence of tridymite has hitherto been almost wholly confined 
to trachytic rocks, in which it was first discovered by G. v. Rath. 
G. Rose afterwards found it in several opals. A. Streng has also 
found it in another crystalline rock, viz., an orthoclase-porphyry or 
porphyrite in the neighbourhood of Waldbékelheim. This rock consists 
of a light-grey or brown ground mass, inclosing numerous small, narrow, 
white, or reddish crystals of triclinic felspar, and somewhat broader, 
more isolated crystals of white or reddish orthoclase, also dull dark- 
brown crystals, probably of decomposed hornblende. The rock appears, 
therefore, to be intermediate between orthoclase-porphyry and porphy- 
rite (which consists of a fine-grained ground-mass, in which are em- 
bedded crystals of calcio-sodic felspar and hornblende), and to form 
the transition-term from the one to the other. Its ground-mass is 
traversed by numerous very irregular cavities, from 1 to 4 centimeters 
long, and often equally broad, and these cavities are lined with great 
numbers of small crystals of tridymite in the characteristic forms of 
this mineral, namely, six-sided tablets, exactly like those from the 
trachyte of the Drachenfels, and mostly united in twins, triple crystals, 
&c., and intersecting one another in the manner described by G. v. 
Rath. The crystals are about a millimeter in diameter, and exhibit 
distinctly only the prism and the basal pinacoid; the pyramidal faces 
are not distinctly recognisable. The crystals are infusible before the 
blow-pipe ; some of them are surmounted by small, well defined octo- 
hedrons of magnetic iron oxide, which does not occur in the ground 


mass, 
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The rock above mentioned contains a larger proportion of tridymite 
than any trachyte. According to Laspeyres, the porphyrites of the 
Gienberg, near Waldbékelheim, in the neighbourhood of the Bahnhof, 
contain 64°49 p.c., or, in the dried state, 65°8 p.c. silica. In the 
trachyte of the Drachenfels the silica amounts to 64°67 p.c.; in that 
of San Cristobal, in Mexico, in which tridymite was first found, to 
61:03; and in the domite of Auvergne to 63°69 p.c. Hence it appears 
that these rocks agree in their proportion of silica with orthoclase por- 
phyry and porphyrite, and that tridymite occurs, not in the most sili- 
ceous rocks, but chiefly in those which do not contain a larger pro- 
portion of silica than oligoclase, and consequently do not generally 
contain quartz. The occurrence of tridymite in small cavities is like- 
wise common to all the rocks in which it has been found. Its occur- 
rence in trachyte and in non-quartzose orthoclase-porphyry, or 
porphyrite, affords further evidence of the already well-recognised 
similarity of the members of the porphyritic and trachytic series of 


rocks. 
H. W. 


The Tachylite and Dolerite of the Sababurg in Hesse. By 
H. M6ut (Jahrbuch fiir Mineralogie, 1871, 885). 


Tue Sababurg, a basaltic mountain which, together with others, over- 
looks the Reinhardswald, a sandy table-land situated between the 
Oberweser and the mouth of the Diemel, consists mainly of a true 
felspathic dolerite, together with tachylytic and basaltic rocks. The 
dolerite (a) and tachylyte (b) have the following composition : 


Si0.. TiO». Al,03, Fe,03. FeO. MnO. CaO. MgO. KO. Na,O. P,O;. HO. 
a. 54°62 126 16:42 392 7°88 0°33 7-23 2-08 1:35 423 083 1:24=101°39 
b. 54°93 028 19°36 368 648 0-06 627 216 O73 314 004 216= 99-29 


The paper contains an elaborate description of the physical and 
microscopic characters, and the mode of occurrence of these several 
rocks. 


a. W. 


Rammelsbergite. By F. SanpperGer (Bayer. Akad. Ber, 1 Juli, 
1871; Jahrbuch fiir Mineralogie, 1871, 935). 


Tis mineral, the rhombic form of nickel diarsenide, NiAs:, hitherto 
found only at Schneeberg in Saxony, has lately been found at Wittichen 
in Baden. A specimen analysed by A. Hilger gave results agreeing 
nearly with the former analysis by E. Hofmann (Iammelsberg’s Mineral- 
chemie, p. 21). 
As. Ni. Fe. Bi. Cu. Co. 8. 

Hilger .... 68°30 2665 2:06 2°66 trace trace trace = 99°67 
Hofmann.. 71°30 2814 — 219 050 — 014 =102:27 


Deducting the bismuth, and reckoning the iron as nickel, both 
analyses lead to the formula NiAs,, which requires 72°15 p.c. As, and 
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27°85 Ni. The mineral becomes covered by weathering with a very 
light green crust, appearing under the microscope as a mixture of 
glistening white octohedrons of arsenious oxide, and green lustreless 
nickel arsenate (nickel-bloom). 

In the specimen analysed by Sandberger the rammelsbergite is coated 
with a crust of steel-grey smaltine, CoAs,, which is intimately mixed 
with quartz, very hard, and shoots out on the sarface into larger 
crystals, 00 Ooo .O. Besides cobalt and arsenic, it contains a large 
quantity of iron, with very little nickel, copper, and sulphur. It is 
evidently identical with the mineral from the Sauschwart mine at 
Schneeberg, analysed by E. Hofmann, and containing 0°66 p.c. 8, 1°39 
Cu, 0°01 Bi, 70°37 As, 11°71 Fe, 1°79 Ni, and 13°95 Cu. The surface 
of separation of the two minerals does not exhibit a regular curvature, 
as if one of them had been deposited over the other, but is irregular 
and jagged, as if the arsenides of the several metals had been first pre- 
cipitated together, and separated by subsequent molecuiar action, in 
such a manner as to concentrate the nickel in the interior. Precisely 
similar appearances are presented in the occurrence of copper-nickel 
with smaltine and cloanthite, the copper-nickel forming the irregularly 
bounded nucleus of a spheroid, and containing only traces of cobalt, 
which, on the other hand, is concentrated with the iron, and without 
any nickel, in the outer crust. A specimen from Wittichen was found 


to contain— 
Ni co. Fe Ss. As. 


In the nucleus (copper-nickel) .. 43°86 trace 0°67 1:18 53°49 
In the crust (smaltine) ........ 852 1011 505 471 69°70 
H.W. 


Blende Crystals from Unkel. By A. vy. Lasautx (Jahrbuch fiir 
Mineralogie, 1871, 937). 


THE crystals are rhombic dodecahedrons, sometimes of considerable 
size, and having their faces thickly covered with smaller blende 
crystals, all disposed parallel to one another, so that the reflected images 
from their dodecahedral faces coincide with those from the faces-of the 
large crystal. The small crystals are very irregularly developed, but 
exhibit the face 303 in combination with « O, forming a four-faced 
acumination of its octohedral summits, by which it is easy to recognise 
the situation of the faces of the crystal. The occurrence of 303, and 
of the subordinate faces 00 Ooo and O, marks out the independent form 
of the small crystals, showing that the faces of the large crystal have 
not been corroded, but are covered with a layer of smaller crystals in 


regular order. 
gu H. W. 


Bismuthite from St. José in Brazil. By Fr. v. Kopewt (Bayer. 
Akad. Ber. 6 Mai, 1871; Jahrbuch fiir Mineralogie, 1871, 939). 


Tuts mineral (hydrated bismuth carbonate) occurs, together with 
joseite, at St. Jad (José) di Madureira, in Brazil, in small strati- 
. fied lumps, which appear to enclose a number of pseudomorphous 
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prismatic crystals; the recently fractured surface exhibits, under 
the lens, the appearance of pyromorphite. Very soft. Sp. gr. = 5°66. 
The powder is grass-green, and retains its colour when boiled with 
potash, but is immediately blackened by ammonium sulphide. Heated 
in a tube before the blowpipe, the mineral decrepitates, gives off 
a large quantity of water and becomes brownish. On charcoal it melts 
very easily, and is reduced with intumescence. It dissolves in nitric 
acid, especially when heated with evolution of carbonic anhydride. 
Fused on charcoal with sulphur, and then with potassium iodide, it 
yields a bright red deposit of bismuth iodide, which, as F. v. Kobell 
has shown, affords an excellent test for the presence of bismuth. 


H. W 


Pucherite. By A. Frexzut (J. pr. Chem. [2], iv, 227—231 and 
361). 


Tus mineral is a bismuth vanadate found in a mine at Schneeberge in 
Saxony, in small crystals of the rhombic system, mostly recognisable 
only with the lens. The following combinations have been ob- 


served :— 


1. oP. oP, and oP. oP. 
2. oP. Po. 


3. oP. oP. mPn. 
4. oP. oP. Po. mPn, and oP. Po . mPn . oP. 


Cleavage perfect parallel to the base. Lustre vitreous to adamantine. 
Colour reddish-brown to brownish-red. Streak yellow. Opaque to 
translucent. Sp. gr. 5°91 (the determination, however, is too low, as 
the analysis showed a certain admixture of quartz). Hardness near 
that of fluorspar. 

The mineral decrepitates violently before the blowpipe; melts on 
charcoal, and gives a yellow deposit of bismuth oxide, and when fused 
on charcoal with sodium carbonate, yields metallic bismuth. With 
borax and phosphorus salt, it gives the reactions of vanadium. 

It dissolves easily in hydrochloric acid, with evolution of chlorine, 
forming a deep red liquid, which becomes green on standing or imme- 
diately on dilution with water; when poured into a large quantity of 
water, it yields a yellowish white precipitate of basic bismuth chloride 
containing vanadic acid ; with ammonia it yields a yellowish to greyish- 
white precipitate of vanadiferous bismuth hydrate. 

Analysis gave the following results :— 


Calculated. Found. 
f~— mi é. b. ™~ 
4640 71°76 73°39 72°93 
0 ee 182°6 28°24 27°31 27°07 
Bi,Os.V205 .. 64.6°6 100°00 100°70 109-00 


Pucherite is therefore a monobasic vanadate of bismuth. A small 
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quantity of phosphoric acid was detected in it by the reaction with 
molybdic acid. 

The separation of vanadium from bismuth cannot be completely 
effected either by fusion with sodium carbonate or by precipitating the 
bismuth as basic chloride. Another method is to fuse the mineral 
with potassium cyanide, weigh the resulting bead of bismuth, and 
estimate the vanadic acid in the alkaline solution; but this method 
also yields too little bismuth by about 2 p.c. . 


Hypochlorite. By A. Frenzet (J. pr. Chem. [2], iv, 355—361). 


THE name hypochlorite has been applied to certain varieties of green 
iron-ore occurring massive or earthy at Schneeberg, Johanngeorgenstadt 
and Briunsdorff, in Saxony. The massive hypochlorite of Schneeberg 
has a crystallo-granular texture, siskin-green or yellowish-green colour, 
hardness 6, sp. gr. 2°93—3-0, and even to flat-conchoidal fracture. The 
Braunsdorf mineral has a siskin-green colour, hardness 6, sp. gr. 2°81 ; 
both have the aspect of hornstone, and pass into the earthy condition, 
which transformation may sometimes be observed in a lump of the 
massive mineral. Thin sections of both minerals when examined by 
the microscope, exhibit in the midst of a greenish opaque substance 
which forms the principal part, brightly polarising portions (quartz) 
together with brownish needles arranged in spherical groups. Their 
composition, according to Frenzel’s analyses, is also analogous : 


SiO,. Fe,03. Sb,03. Bi,O,. P,0;. 
Schneeberg* .. 88°45 6:00 — 4°76 — 
Briunsdorf.... 86°00 7'8 50 — trace 


These numbers seem to indicate that the hypochlorites in question 
are mixtures of silicate of bismuth or antimony, with quartz, ferric 
oxide, and very small quantities of ferric phosphate. 

The earthy variety of antimony hypochlorite is similar in constitu- 
tion to the massive variety. ‘An earthy crust scraped from a lump of 
the latter and quite free from foreign admixtures, gave by analysis 
78:0 p.c. silica, 11°4 ferric oxide, 7°3 antimonious oxide, and 1:0 water. 
The earthy bismuth-hypochlorite, on the other hand, differs considerably 
in constitution from the massive. Pure lumps of it, of hardness 1—2, 
gave 23°08 p.c. silica, 33°33 ferric oxide, and 43°26 bismuth-oxide, 
agreeing nearly with the formula, Bi,O;,2Fe.0;.48i0,, or perhaps 
Bi,0;.Si0, + 2Fe.03.3S8i02, which requires 23°44 p. ec. silica, 31°25 ferric 
oxide, and 45°31 bismuth oxide. 

The lump from which this analysis was made exhibited a crystalline 
structure when broken, and cavities in it were found to be lined with 
small indistinct apparently monoclinic crystals rather harder than the 
surrounding parts. As this compound differs entirely from Schiiler’s 

* Schiiler analysed the Schneeberg mineral with very different results, viz., 


50°34 SiQ2, 14°65 Al,O3, 13°08 Bi,O3, 10°54 FeO, and 9°62 P20; (Dana’s Mineralogy, 
ii, 182). 
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hypochlorite, Frenzel designates it by a distinct name, bismutho-fer- 
rite. The hornstone-like mixtures may be provisionally distinguished 
as bismuth and antimony hypochlorite. 

H. W. 


Organic Chemistry. 


Preparation of Absolute Alcohol. By E. Eritrenmeyer (Ann. 
Ch. Pharm., clx, 249—250). 


Menveteserr (Zeitschr. fiir Chem. 1865, 260), who has found quick 
lime superior to all the other substances in use for dehydrating alcohol, 
states that to obtain the alcohol absolute, spirit of not more than °792 
sp. gr. must be taken, and its digestion over the quick lime continued 
for not less than two days, or else for a few hours at 50°—60°. Even 
then, on distilling, only the middle portions are found to be anhy- 
drous. 

By boiling the spirit with the lime in a vessel fitted with inverted 
condenser, for 3—1 hour and then distilling, the whole product ob- 
tained is anhydrous. If the spirit contains more than 5 per cent. of 
water, it is only necessary to repeat the treatment with lime two or 
more times. But with weak spirit, care must be taken at first not to 
fill more than half the space occupied by the spirit with lime, as other- 
wise the vessel may be broken by the slaking of the lime. 

In this way several litres of spirit may be converted in a few hours 
into absolute alcohol. 

E. D. 


Constitution of Allyl Alcohol. By Ep. Linnemann (Ann. Ch. 


Pharm., clx, 251—252). 


Tue author has ascertained that the nitrites of the amine-bases yield by 
their decomposition an alcohol always containing one methyl group 
more than the original amine, provided the nature of the amine permits 
of the formation of a new methyl group, the amount of carbon remain- 
ing unchanged. Thus, from normal propylamine, isopropyl alcohol is 
obtained ; from normal butylamine, isobuty! alcohol ; and from isobutyl- 
amine, trimethyl-carbinol. But where the nature of the amine does 
not permit of the formation of a new methyl group, the decomposition 
of the nitrite of the amine produces the corresponding alcohol: thus, 
isopropylamine gives isopropyl alcohol, and trimethylcarbinolamine 
gives trimethylearbinol. 

Now if allyl alcohol contains the methyl group, the nitrite of allyl- 
amine must yield by its decomposition the original allyl alcohol, 
possessing all its known properties, or it will produce acetone. But 
if allyl alcohol does not contain the methyl group, there must 
be produced a new alcohol different from the already known allyl 
alcohol, and containing the methyl group, or, should this be incapable 
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of existing, of an isomeric body such as propylene oxide or propyl 
aldehyde. 
KE. D. 


On the so-called Glycerin Ether. By H. v. Gecerrett (Deut. 
Chem. Ges. Ber. iv, 919). 


In the preparation of allyl alcohol from glycerin, a residue is obtained 
consisting of the unaltered glycerin and another body separable by re- 
peated distillation. When pure, this substance distils between 170° and 
172°, and is a colourless thickened fluid, miscible with alcohol or ether 
in all proportions, and also with its own bulk of water. On analysis it 
is found to have the formula C,H,O3. Probably it is identical with the 
substance obtained by Linnemann and Zotta (Ann. Ch. Pharm., 
Suppl. viii, 254) by heating glycerin with calcium chloride, and only 
isomeric with the monoallylin of Tollens, the former product boiling at 
169°—173°, the latter at about 240°. Either of the formulea— 


CH,—O—CH, CH,—O—CH, 

| | | | 

CH— O—CH or CH CH 

| | |_ 0 | So 
CH,—O—CH, CH/ CH: 


might be attributed to this body. Phosphoric chloride, nascent hydro- 
gen, and strong hydrochloric acid have no action on it. 
C. R. A. W. 


Correction to a Note on Bryonicin. By L. pr Konincxk and 
P. Marquart (Deut. Chem. Ges. Ber., iv, 921). 


Tue substance termed bryonicin, recently extracted from the roots of 
Bryonia dioica, is identical with nitronaphthalene. 
C. R. A. W. 


Action of Chlorine on Isopropyl Chloride. By C. Frispet and 
R. D. Sttva (Compt. rend., Ixxiii, 1879—1383). 


IsoPROPYL CHLORIDE (B. P. 36°) was prepared by heating isopropyl 
iodide with excess of mercuric chloride in sealed tubes. The iodide 
prepared from glycerin, and from isopropyl alcohol obtained from acetone, 
gave identical results. 

Isopropyl chloride was submitted to the action of chlorine in sunlight 
in a flask cooled by ice; the operation was occasionally interrupted, the 
product fractioned, and only the portion boiling below 60° again 
treated with chlorine. Finally, two principal products of the same com- 
position, C;H,Cle, were obtained, the one boiling at about 70°, the other 
at about 96°; these were identified respectively with methylchloracetol, 


CH, C 3 
CCl, and propylene dichloride, < CHCl. 
CH; CH.Cl 
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Heated with silver benzoate the former furnishes the benzoate 
CH.C(C;H;0.).CH;, in well formed monoclinic octohedrons. Pro- 
pylene dichloride similarly treated remained for the greater part un- 
altered, and no corresponding benzoate was formed. 

The authors confirm Linnemann’s observation that the action of 
bromine on isopropyl! bromide furnishes propylene dibromide boiling at 
143. This latter heated with silver benzoate yields propylene benzoate, as 
a viscous liquid, which boils at 240° under 12-14 mm. pressure, and 
cannot be crystallised. 

By the above action of chlorine in sunlight, more methylchloracetol 
than propylene dichloride is formed; the amount of the latter varies 
from two-thirds to one-fifth of the former. 

The presence of a trace of iodine facilitates the formation of propy- 
lene dichloride at the expense of the methylchloracetol; and by the 
action of iodine chloride in sealed tubes at 120°, propylene dichloride 
only is obtained—again an instance that the action of iodine chloride is 
perfectly different from that of chlorine alone. The authors hold that 
its first action consists in the formation of an iodo-product; this, how- 
ever, is acted on by a further quantity, with formation of chloro-product 
and separation of iodine. No method of producing methylchloracetol 
alone could be discovered. 

H. E. A. 


Contributions to the History of the Phenols. By L. Dusarr 
and Cu. Barpy (Compt. rend., xxiii, 1276). 


Tue authors bring forward a number of experiments which show 
that although the so-called phenols are more closely related in their 
reactions to the hydrocarbons from which they are derived than are the 
ordinary alcohols to their hydrocarbons, they nevertheless exhibit reac- 
tions characteristic of true alcohols, with this difference, that in over- 
coming the inertia of their molecules, the elements of time and 
temperature enter more largely into consideration. Thus :— 

Mixtures of phenol and methylic, ethylic, or amylic alcohol saturated 
with hydrochloric acid, and heated in sealed tubes at 100°, gave the 
corresponding mixed ethers. 

By the action of fuming hydrochloric acid at 200° on phenol, phenyl 
chloride, C;H;Cl, was formed. 

Phenyl acetate, C,H;0.C;H;, was obtained by the dry distilla- 
tion of an intimate mixture of lead acetate and phenolsulphonate, 
(C;H,OHSO;).Pb; also by the action of fuming hydrochloric acid at 
[80° on a mixture of acetic acid and phenol. 

Sodium or lead phenolsulphouate distilled with potassium cyanide 
gave benzonitrile. 

By the action of aniline on dry sodium phenolsulphonate at 225°, 
diphenylamine was obtained. 

Similarly 2 and § naphthyl-sulphonate with aniline gave naphthyl 
phenylamine. 

A mixture of one part aniline chlorhydride, two parts phenol, and 
one part fuming hydrochloric acid heated at 250° also gave diphenyl- 
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amine. In the absence of the acid, reaction takes place only above 300°, 
thus proving the acid to act as etherifying agent. 

Diphenylamine is formed by passing aniline and phenyl chloride 
together through a tube heated to approaching redness in a metallic 
bath ; also by the action of sodium in the cold on the above mixture. 

Similarly aniline and phenyl iodide (readily obtained by the action 
of CII on benzene) heated to 280°, yield diphenylamine. a i 


| \_ Derivatives of Tolylene Dichloride. By E. Grimavux (Compt. 


rend., Ixxiii, 1883—1385). 


By the action of chlorine on methyltoluene (dimethylbenzene) a 
dichlorinated derivative, C,H, { Crop has been obtained. ‘The author 
has sought to prepare from this, by the action of alcoholic potash, a 
monochlorotolylene— 


CsH,Cl, + KOH = C,H;Cl + KCl + H,0, 
but finds that the reaction takes place thus :— 


C.H.Cl, + KOH + 0,H,OK = CHs} On + 2KCl. 


This monethin of tolylene-glycol is a limpid liquid, boiling at 

250°—252°. Treated with benzoyl chloride, it is converted into 
OC.H; 

CsHs ) 0C,H,0° 

Heated with aqueous potash, tolylene dichloride yields a yellow 
amorphous product melting above 275°, resembling that obtained by the 
action of water in sealed tubes at 200° (Compt. rend., June, 1870). 
These bodies are probably condensed tolylene anhydrides of the formula 
nC,H,0O. 

Tolylene dichloride yields a mononitro-derivative on treatment with 
fuming nitric acid. 


H. KE. A. 


Action of Hydrogen Bromide on Nitronaphthalene. By 
H. Baumuaver (Deut. Chem. Ges. Ber., iv, 926). 


THE author had previously (Ann. Chem. Pharm., Suppl. vii, 204) 
found nitrobenzene to be reduced to aniline by hydrogen chloride or 
bromide ; as end-products, however, dichloraniline, or di- and tri- 
bromaniline were obtained, doubtless formed by the action of the 
liberated halogen on the first product, aniline. 

By the action of aqueous hydrogen bromide on nitronaphthalene at 
195°, a mixture of mono- and dibromonaphthalene is obtained, and nitric 
oxide escapes. Probably the nitro-group is immediately replaced and 
not reduced— 


C,H; NO, + 2HBr = C,oH,Br + Br + H,0O + NO; 


a Tie 
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the monobromnaphthalene being further acted on by the liberated 


bromine. 

The dibromonaphthalene obtained melts at about 110°; Glaser’s two 
modifications at 81° and 76°; so that it is possibly a third form, or 
perhaps a mixture of brominated naphthalene. The reactions have not 


yet been confirmed quantitatively. 
H. E. A. 


On Toluylene, Isotoluylene, and Stilbene Alcohols. By 
H. Limpricut and Scuwanerv (Ann. Ch. Pharm, elx, 177). 


BroMoro.vyLenk, CyH,Br2, is heated with the equivalent quantity of 
silver acetate mixed with glacial acetic acid for some hours in a flask 
with an inverted condenser attached; silver bromide and the acetic 
ether of toluylene alcohol are produced; this latter is precipitated by 
addition of water; and the precipitate, heated with alcoholic potash for 
24 hours, is decomposed, with formation of several products separable 
by successive crystallisations from alcohol. The least soluble is termed 
toluylene alcohol, and has the composition, C,4H;,(OH).. It has a melt- 
ing-point varying between 115°—146°, but all attempts to separate 
from this product substances of constant melting-point having failed, 
it appears most probable that it consists of two mutually convertible 
isomerides; by heating with glacial acetic acid, acetic anhydride, or 
acetyl chloride, it yields acetic ethers, which similarly exhibit no con- 
stant melting-point; thus on heating it to 180° with excess of glacial 
acetic acid for three hours, a product is obtained of composition 
Cy.Hi2(C2H302)2, and melting at 85° in the case of one specimen, at 
87°—94° in the case of others; similarly, by treatment with acetic 
anhydride in excess for four hours at 16U", a product of the same com- 
position is obtained, melting at 98° in one case, at 113° in another; 
acetyl chloride forms two compounds after heating at 100°, one having 
the same composition as the above acetic ether, and melting at 116°, 
the other melting at 57°, and having the formula C,,H,,O;Cl; by the 
action of alcohol at 140° on this compound, a syrupy substance is ob- 
tained of formula C3>H..O;; to these bodies the authors ascribe respec- 
tively the following rational formulze :— 


Toluylene alcohol. Acetie ether. Chlorinated compound.* 
C(C.H;)2.0H C(C;H;),0(C2H;0) C(C;H;),0(C,H;0) 
CH,.0H CH,0(C:H,0) CHC10(C,H,0) 


Syrupy substance. 
C(C,H,)2.0H 
| 
(Css) 
|| >O 

CH 
| 
C(C,H;).0H. 


* Note by Abstractor.—This rational formula contains one atom of oxygen more 
than that indicated by the analysis. 
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When toluylene alcohol is oxidized by nitric acid of sp. gr. 14, a 
product is obtained which, after recrystallisation from alcohol, appears 
to be pure benzoin melting at 135°—134°; benzoin prepared from 
bitter almond oil melted at 137°, but the melting-pcint is lowered 
several degrees by the presence of scarcely perceptible traces of im- 
purities; benzil is also formed by this action. Bromine similarly 
forms principally benzil, in accordance with the equation— 


2C0,,H,,02 + 4Br = C\Hy»Br, + C,,H,,0, + 2H.0 a i 2HBr. 


Alcoholic potash, or soda, at 180°—200°, decomposes toluylene 
alcohol, with the evolution of inflammable gases ; toluylene, and an oily 
substance, which on heating gives off vapours smelling like geranium, 
are produced; dilute sulphuric acid (20 per cent.) «hbs‘racts the ele- 
ments of water, giving a crystalline compound, C,,ii,.U, melting at 
95°. 

Isotoluylene alcohol crystallises in fine needles from the mother- 
liquors of toluylene alcohol prepared as above described; it melts at 
96°, and when heated to 160° for two hours with acetic anhydride, 
gives two isomeric acetic ethers, melting respectively at 135° and 96°. 
Diluted sulphuric acid (20 per cent.) gives a small quantity of a 
crystalline compound, C,,H,,0, melting at 95°, and probably iden- 
tical with that obtained from toluylene alcohol; the principal product, 
however, is an oily isomeride of this crystalline compound. Nitric acid 
of sp. gr. 1°4 converts isotoluylenic alcohol into benzoin, melting at 135°. 

By acting on benzoin with alcoholic potash, an isomeride of the 
above two alcohols is produced, inter alia. Zinin, who first discovered 
this substance, called it hydrobenzoin, but the authors propose to call it 
stilbene alcohol, reserving the term hydrobenzoin for the other isomeride 
obtained by the action of nascent hydrogen on bitter almond oil (Zinin, 
Church, Claus, and Ammann). Stilbene alcohol crystallises in large 
tabular prisms, melting at 132°; heated with glacial acetic acid 
to 170° for two hours it furnishes the mono- and di-acetic ethers, 
C,4Hi30,(C2H;0) and C,,H,,0.(C,H;0).2, melting respectively at 77° and 
135°; acetyl chloride and acetic anhydride give the diacetic ether, 
melting at 135°. Bromine forms benzil and bromo-toluylene, just as 
with toluylene alcohol; alcoholic potash at 180° for some hours forms 
benzoic acid and toluylene hydrate, C,,;H,,0O; this latter is further split 
up into water and toluylene, C,yHy». On heating stilbene alcohol with 
diluted sulphuric acid for half an hour, a crystalline compound, 
C,.H,,0, is produced, melting at 125°. 

The authors conclude from their experiments that bromotoluylene 
gives at least two isomerides of the formula C,,H,,0,; that benzoin and 
alcoholic potash give another, with which the hydrobenzoin of Ammann 
is probably identical, the isohydrobenzoin of this chemist being pro- 
bably a different isomeride. Again, these isomerides differ in the 
melting point, &c., of the acetyl derivatives, and yield different bodies 
by the action of sulphuric acid; in some instances, however, both the 
toluylene and stilbene alcohols form the same products, e.g., by the 
action of bromine. 


C. R. A. W. 
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Derivatives of Anthracene. By C. GrarBe and C. LixzsBer- 
MANN (Ann. Chem. Pharm., clx, 121—145). 


Wuitst neither Berthelot nor other chemists have succeeded in repeat- 
ing Harnitzky’s synthesis of benzoic acid by means of benzene and 
carbon oxychloride, and whilst also naphthalene is not acted upon by 
the latter compound, it yields with anthracene the chloride of anthra- 
cene-carbonic acid. In order to prepare this acid, anthracene and 
liquid carbon oxychloride are heated together in closed tubes for 10—12 
hours to 180°—200°. On opening the tubes, currents of hydrochloric 
acid escape; the contents consisting of yellow crystals mixed with a 
brown resinous mass are dissolved in a dilute solution of sodium carbo- 
nate. On adding an acid to this solution, the anthracene-carbonic acid 
C,,H».CO.H separates in yellow flakes. It is only sparingly soluble in 
boiling water, more readily in alcohol, ether, and acetic acid, and crys- 
tallises in yellowish needles. When heated, it melts at 206°, at the 
same time partially decomposing into carbon dioxide and anthracene, 
a decomposition which begins even already at 150°; on heating it with 
soda-lime this decomposition is complete. On adding chromic acid to 
a solution in acetic acid, carbon dioxide escapes and anthraquinone is 
formed. The silver salt, C\yH,.CO,Ag, is a yellow crystalline powder, 
readily soluble in water. The barium salt (C,sH».CO,).Ba separates 
from the hot aqueous solution in indistinct crystals. 

Action of Phosphorus Pentachloride upon Anthraquinone.—On heat- 
ing anthraquinone with phosphorus pentachloride (which was diluted 
with phosphorus oxychloride) in sealed tubes for some hours to 190°— 
200°, the following reactions take place :— 


(1) CyH.(O.)" + 2PCl, = CuH.Ch + 2POCl + Ch. 
(2) C,,H,Cl. + Cl, a C,,H,Cl, + Cl1H. 


The trichlor-anthracene thus obtained is not pure, but always con- 
tains higher chlorinated products. 

Anthrahydroquinone.—On adding a dilute solution of caustic soda to 
a mixture of anthraquinone and zinc-dust, the liquid assumes a red 
colour, aud the anthraquinone gradually dissolves. On adding an acid 
to this solution, the product of reduction is obtained as a yellow preci- 
pitate, which when exposed to the air is soon reconverted into anthra- 
quinone. To obtain the pure product it has to be precipitated, washed, 
and dried in an atmosphere of carbon dioxide. The analysis of the 
compound gave numbers corresponding to the formula C,,H.(OH)», 


, , . C,,H,OH 
‘ ‘ ] ¢ ] ™ 14448 . a 
but probably it contains also some anthraquinhydrone C,,.H.OH ; (O) 


Decomposition of Anthraquinone by Caustic Potash.—-On heating the 
two substances together for some time to 250°, the anthraquinone is 
decomposed, benzoic acid being formed— 


C,,H,0, + 2KOH — 2C,H;KO.. 


Sulpho-acids of Anthraquinone.—To obtain anthraquinone-monosul- 
phonic acid, C\yH;(O2)SO3H, one part of anthraquinone and 2—3 parts 
of sulphuric acid are heated to 250°—260°. The free acid is best ob- 
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tained by decomposing the lead or barium salt with sulphuric acid. It 
forms yellow scales and is readily soluble in water and alcohol, but 
nearly insoluble is sulphuric acid. The barium salt (C,,H;(O2)SO;).Ba 
+H,0 forms indistinct yellow crystals, sparingly soluble in cold and a 
little more readily in hot water. The calcium salt has also a yellow 
colour, and is much more soluble in water. The sodium salt forms 
indistinct yellow crystals, and gives with water a yellowish red 
solution. 

On heating the potassium salt with caustic potash and a little water, 
the mass assumes gradually a violet colour, and if the heat has been 
sufficiently high, it contains alizarin, which has been formed according 
to the equations— 


(2) CuH;(O.)OK + KOH = ©,H,(0,)(OK). + Hp. 


Anthraquinone-disulphonic Acid, C;H¢(O2)(SO;H)2, is formed by 
heating anthraquinone with 4—5 parts of sulphuric acid to 270°—280". 
It crystallises from an aqueous solution in yellow crystals, and is less 
soluble than the monosulpho-acid. It is hardly soluble in sulphuric 
acid. Its yellow salts dissolve in water with a yellowish-red colour, 
and do not crystallise well. The barium salt is very sparingly soluble 
in cold water, but a little more readily in hot ; the calcium salt is also 
not very soluble. 

On heating one of the salts with potash or soda, alizarin is produced, 
the formation of which, however, takes place in two stages. 

First the red colour of the mixture gradually changes to a dark 
blue, the potassium salt of an oxyanthraquinone-sulpho-acid being 
formed— 

C©H,(0,)(SO,K)2 + 2KOH = C,,H,(0.) { nd 


On dissolving some of the dark blue mass with water, and adding 
dilute sulphuric acid, sulphur dioxide is evolved, and the blue colour of 
the liquid changes into yellow, but no precipitate is formed. 

On heating the blue mass longer, its colour becomes more and more 
purple, alizarin being now formed, which is obtained as a yellowish red 
precipitate on adding an acid to the solution of the fused mass. It is 
easy to find the point when most of the intermediate product is de- 
composed, by shaking the acid solution with ether, which dissolves 
only the alizarin, whilst the oxyanthraquinone-sulphonic acid remains 
in the aqueous solution. On adding an alkali to the latter, the 
intensity of the blue colours shows whether there is still any of this 
acid present or not. The crude alizarin obtained by this process 
always contains some oxyanthraquinone and other colouring matters, 
which modify the colours produced on mordanted cloth. Moreover, 
a small quantity of anthraquinone is generally formed by reduction, 
SO;H being replaced by hydrogen; this reduction is more readily 
effected by heating the sulpho-acids with quick lime, when anthra- 
quinone sublimes in quantities. 

When dichlor-anthracene and dibromanthracene are acted upon by 
sulphuric acid, sulpho-acids are formed, which on heating are converted 


K + K.SO; + H,O. 
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into anthraquinone-disulphonic acid. These reactions, which have 
already been observed by Perkin, take place in accordance with the fol- 


lowing equations :— 


(1) CyHsCl, + 2S0,H, = C,yH,Cl.(SO;H). + 2H,0. 
(2) C,.H,Cl.(SO;H). + SO,H, — C\,H.(O2)(SO3H)- + SO, + 2HCl. 


(1) C,,H,Br. ~ 2S0,H. = C,,H-Br.(SO;H). he 2H.0. 
(2) C\,H,Br.(SO;H). + 2S0,H. = C\,H,(O2)(SO3H). + 2S0, 
+ Br, + 2H.0. 


Oxyanthraquinone-sulphonic Acid C\yH¢(O2) 1 80, H —To prepare 
gil. 


this compound, the mixture of potash and anthraquinone-disulphonic 
acid is heated until the formation of alizarin begins. 

After cooling, it is dissolved in water, hydrochloric acid is added and 
the liquid filtered. On adding barium chloride to the filtrate, the yellow 
barium salt of the sulpho-acid separates out either at once or after evapo- 
ration. On decomposing this salt with dilute sulphuric acid, and evapo- 
rating the solution, the free acid is obtained in yellow crystals, soluble 
in alcohol, but not in ether. It forms two series of salts ; on dissolving 
it in caustic potash, a deep blue solution is obtained containing the 


the compound CuHle(0) | 80, K 3 on adding hydrochloric acid to 
3 
this solution, it assumes a yellowish-red colour, the salt CuH.0. { a K 
3 
beiug formed. The acid barium salt, which has been already men- 
tioned, is tolerably soluble in boiling water, but only sparingly in cold 
water, and still less in dilute hydrochloric acid. Its yellowish-red 
solution, like those of the other salts of this acid, becomes yellow on 
addition of hydrochloric acid, and with baryta-water it gives a blue 


precipitate C,,H,O, { a \Ba, 


Oxyanthraquinone CyH;(O,)OH.—This compound was first observed 
by Caro and Glaser as a bye-product obtained in the manufacture of 
artificial alizarin; it is a derivative of anthraquinone-monosulphonic 
acid, which is always present in the crude sulpho-acids. Oxyanthra- 
quinone may also be obtained by fusing monobromanthraquinone with 
caustic potash at a low temperature. To isolate tle pure compound, the 
crude alizarin is boiled with water and carbonate of calcium, barium 
or lead; alizarin lakes are then formed, which are insoluble in water, 
whilst the salts of the oxyanthraquinone remain in solution. On addi- 
tion of an acid to the filtrate, a bulky precipitate consisting of micro- 
scopic needles is obtained, which, in order to remove traces of alizarin, 
is again treated with a carbonate as above. 

Oxyanthraquinone crystallises from alcohol or ether in fine yellow 
needles, and sublimes on heating in light yellow scales ; in water it is 
only sparingly soluble. 

With bases and carbonates it behaves like alizarin. The salts which 
it forms with the alkali-metals dissolve in water witha reddish yellow 
colour; the barium and lead salt form yellow solutions. Concentrated 
sulphuric acid dissolves it, forming a brownish-red solution, from which 
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water again precipitates the original compound. It does not dye mor- 
danted cloth, and when heated with zinc dust it yields anthracene. 

The authors believe that Schunck’s anthraflavic acid, which he dis- 
covered in artificial alizarin, is identical with oxyanthraquinone. They 
have also examined several samples of madder extract for oxyanthra- 
quinone, but could not find any. 

Action of Potash on Alizarin-sulphonic Acid.—Alizarin was heated 
with fuming sulphuric acid until on addition of water a clear yellow 


liquid was obtained. The hydroxides and carbonates of lead, calcium . 


and barium, produce in this solution reddish violet precipitates. On 
adding a sufficient quantity of baryta water to precipitate only the 
sulphuric acid, adding caustic potash to the solution, and boiling down, 
only alizarin was formed, but no purpurin as might have been 


expected. 
C. $. 


New Method of Synthesis of Organic Acids. By M. Ber- 
THELOT (Ann. Ch. Phys. [4] xxiii, 212—-222). 


Tue relation of acetic acid to acetylene is extremely simple; by the 
addition of one equivalent of oxygen and one equivalent of water to 
the former we obtain the latter, C, “H, +O + H,0 = C,H,0, ; similarly, 
propionic acid from allylene, &c. This relation the author has realised 
experimentally in the following manner: a gaseous mixture of one 
volume of acetylene with 20 volumes of air was exposed over dilute 
potash-solution for six months, at the end of which time the acetylene 
had for the greater part disappeared, together with a portion of the 
oxygen; about one-half had become converted into acetic acid, which 
was isolated; the rest had given rise to a bituminous condensation- 
product containing C, H, and O. 

Acetylene may be more completely converted into acetic acid by the 
action of pure chromic anhydride; the latter was added to an aqueous 
solution of acetylene, and the mixture allowed to stand for several days. 
In the presence of little water the action becomes violent, and oxidation 
to formic and carbonic acid ensues. 

The above reagent is far less violent in its action than the ordinary 
mixture of potassium chromate and sulphuric acid, which diversity in 
action corresponds to that of the product in the two cases: for whereas 
with the above mixture the chromic anhydride parts with half its 
oxygen— 


K,0.2CrO, + 4(H,0.S03) — K,0.Cr,03.480, + 4H,O + Os, 


pure chromic anhydride yields up only one-fifth of its oxygen, with 
formation of chromic chromate— 


5CrO, = Cr.3CrO, + O;. 


Allylene was similarly oxidised to propionic acid. 

Not only do allylene and its analogues give rise to monobasic acids, 
but also the more hydrogenated hydrocarbons; thus propylene gave, 
together with acetone and acetic acid, a notable quantity of propionic 
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acid ; this, probably, is not a direct oxidation-product, but is formed 
from propylic aldehyde, generated, simultaneously with its metameride 
acetone, Ly the oxidation of the propylene. 

Isopropylic alcohol gave acetone only, or, in concentrated solutions, 
the oxidation-products of the latter. 

Pinacone, the product of the action of sodium amalgam on aqueous 
acetone, 2C;H,O0 + H, = C,H,,O2, was oxidised in the hope of throwing 
light on its constitution. It has been considered by some to be a 
dihydric alcohol, and should, if so, yield acids containing at least five, 
if not the same number of carbon atoms. The author found that 
acetone was the sole oxidation-product. 

Even carbon is attacked by chromic anhydride, and in the cold; 
besides carbonic anhydride a small quantity of oxalic acid was 
detected. 

The conversion of allylene into propionic acid takes place at two 
stages:—1. C;H,; + O = C;H,O; 2. C;H,O + H.O = C;H,0.. 

The intermediate product (allylene oxide, the isomeride of acrolein) 
was isolated; it is a mobile neutral liquid, of a penetrating odour, 
boiling at 62°—63°. It is an extremely stable body; a titrated solu- 
tion of barium hydrate may be heated with it to 150° without the 
strength becoming altered: syrupy potassic hydrate does not attack it, 
even in sealed tubes at 220°, or at 300° (at the end of an hour). It 
reduces an ammoniacal solution of argentic acetate. Allylene oxide is 
also formed by the action of isoallylic alcohol (prepared by the action 
of allylene on sulphuric acid, &c.) on chromic anhydride. 

Allylene oxide is the type of a new class of bodies, the homologues 
of carbonic oxide :— 

CO 
C.H,0 acetylene oxide (unknown). 
C;H,0O allylene oxide. 

Experiments to prepare these bodies by the dehydration of the acids 
of the acetic series were unsuccessful. 

H. E. A. 


Formation of Propionic Acid from Carbon Oxide and Potas- 
sium or Sodium Ethylate. By E. Hagemann (Deut. Chem. 
Ges. Ber. iv, 877). 

Tue author has realised the synthesis of propionic acid according to 

the equation :— 

CO + C.H;OK — C.H;CO.K, 

analogous to that of formic acid from carbon oxide and potassium 

hydrate (Berthelot). 

A current of dry carbon oxide was passed through a solution of 
20 grms. potassium or sodium in absolute alcchol for about 20 hours. 
The acid was finally isolated in the form of silver salt, which analysis 
proved to have the composition of silver propionate. Simultaneously 
much formic acid was formed, owing to the unavoidable presence of 
hydrate in the ethylate. The addition of carbon oxide appears to take 
place more readily to potassium than to sodium ethylate. os 


salt iteek hilt L 2 


144 ABSTRACTS OF CHEMICAL PAPERS. 


Electrolysis of Itaconic Acid. By G. Aartanp and E. Car- 
STANJEN (J. pr. Chem. [2] iv, 376—379). 


KEkvLé£ found that both fumaric and maleic acids give acetylene on 
electrolysis, but did not determine whether one and the same acetylene 
was obtained from the two isomeric acids. The authors consider the 
settlement of this point one of great theoretical interest, but are deterred 
from its present investigation by the difficulty of obtaining the neces- 
sary material. This difficulty does not apply to the next homologue in 
the series, allylene, corresponding to which three isomeric acids are 
known: ita-, citra-, and mesa-conic acids, by the electrolysis of which 
the authors hope to obtain different allylenes, whereof theoretically at 
least, three isomeric forms are possible. 

The gas evolved at the positive pole from a saturated aqueous solu- 
tion of potassium, itaconate produced, after passing through potash, a 
white flocculent crystalline precipitate in an ammoniacal silver solution ; 
on treatment with mineral acids or gas possessing the characteristic 
odour of allylene was evolved; this was again passed into a silver solu- 
tion, and the snow-white precipitate, after rapid drying at 60°—70° 
in the dark, was analysed ; the numbers obtained agree well with those 
required by allylene-silver, C,H;Ag. Besides carbonic anhydride and 
allylene, no gaseous product was detected at the positive pole. 


H. E. A. 


Phenaconic and Fumaric Acids. By L. Carius (Deut. Chem. 
Ges. Ber. iv, 928). 


THE following observations prove the identity of these two acids :— 

Salts of Phenaconie Acid.—A solution of normal salt and acid, in the 
proportions (C;H;K;0,)2 + CsH.O., evaporated to crystallisation, gave 
a difficultly soluble salt crystallising in thick monoclinic (?) plates, 
whilst the mother-liquor contained the normal, very soluble salt. The 
composition of the first is Cj,H,K;On, or CyH;KO,;; that of the second, 
which crystallises in prisms, is CsH;K;0.. A second acid salt pre- 
viously described (Ann. Ch. Pharm., exlii, 154) of the composition 
C,H;KO,, was again prepared and analysed ; it forms prismatic needles 
nearly insoluble in water. 

Salts of Fumaric Acid.—By an exactly similar treatment two acid 
salts were obtained of the same composition and crystalline form as the 
above, viz., CsH;KO, and C,,.H,;)K20., or CsH;KO,; this latter is pro- 
bably (C,H; KO,)2..C,H,O,. 

H. E. A. 


Phenol Monochloracetate and Amidoacetate. By E. W. Pre- 
vost (J. pr. Chem. [2] iv, 379). 

PHENOL monochloracetate, CsH;0(C.H,C10), is obtained by heating a 
mixture of phenol and chloracetyl chloride; it forms silky-glistening 
needles, insoluble in need but soluble in alcohol and ether, which melt 
at 402°, 

Heated with alcoholic ammonia to 140° in a sealed tube it is con- 
verted into phenol amidoacetate, C,;H;0.(C,H,NH,O), which crys- 
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tallises in white needles, soluble in water, almost insoluble in alcohol 


and ether. H. E. A. 


Formation of Chrysanisic Acid and an Isomeride in the 
Meta Series. By H. Satxowsxr (Deut. Chem. Ges. Ber. iv, 
870). 

In two previous notices (last volume of this Journal, pp. 555 and 920) 
the author has shown this acid to be a dinitroamidobenzoic acid; he is 
now able to explain its formation by nitration of nitranisic acid. It is, 
in fact, the product of the action of ammonia—employed to separate it 
from simultaneously formed dinitroanisol—on dinitroanisic acid. By 
exhausting the crude nitration-product of nitranisic acid with sodium 
carbonate solution, &c., dinitroanisic acid was isolated in pale yellow 
needles melting at 171°—173°. This acid dissolves without decompo- 
sition only in very dilute ammonia; when boiled for a few minutes 
with strong ammonia it is entirely converted into ammonium chrysa- 
nisate. Alkalis convert it into dinitro-oxybenzoic acid, identical with 
that from chrysanisic acid. Chrysanisic acid is consequently a dinitro- 
paraoxybenzoic acid, inasmuch as anisic acid is paramethoxybenzoic 
acid. 

Dinitrosalicylic methyl ether was converted into the ether, 
C.H2(NO.),0C.H;COOCH;, by the action of ethyl iodide on the silver 
salt, CsH,(NO,),.0OAgOCH;. The product treated with hot ammonia 
solution gave dinitroamidosalylic acid, together with the methyl ether 
of the same; with alcoholic ammonia this latter formed the sole product 
of the reaction. 

Dinitroamidosalylic or dinitroanthranilic acid, as it may be termed, or 
shortly chrysalylic acid, is converted into dinitrosalicylic acid, with 
evolution of ammonia, on boiling with soda. The ethyl ether melts at 
135°, the methyl ether at 165°. It bears a great resemblance to its 
isomeride, chrysanisic acid, and has almost the same melting-point 
(256°), but the methyl and ethyl derivatives melt about 21° higher 
than the corresponding chrysanisic derivatives (114° and 144°). Again, 
the ammonium salt contains one molecule of water, driven off at 100°, 
whereas that of chrysanisic acid is anhydrous. 

. H. E. A. 


On the Rational Formula of Chlorocitramalic Acid. By 
H. Kouse (J. pr. Chem. [2], iv, 322. 


THIs acid may be viewed as a derivative of pyrotartaric acid, where one 
proportion of hydrogen is replaced by chlorine, and another by 
hydroxyl. The following equations show the respective relations that 
pyrotartaric, citradibromopyrotartaric, citramonobromopyrotartaric, and 
citraoxychloropyrotartaric acids bear to citraconic acid (C;H,)" 


(COOH)>. 


(C;H,)"(CO.OH), + H, = (0;H;)"(CO.OH).. 
(C3H,)"(CO.OH). + Br, = (C3H,Br.)''(CO.OH)>». 


(C3H,)"(CO.OH), + HBr = (C,;H;Br)"(CO.OH)>. 
(C.H;)"(CO.OH), + CLOH = (0,H,CI.OH)"(CO.0H), 
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Citraconic acid, heated with liquid nitrogen tetroxide, gave rise to a 
terrific explosion, which fortunately injured no one. 
Cc. R. A. W. 


On certain Reactions of the Sulpho-Acids of Phenol. By 
C. Girarp and G. pe Larre (Chem. News, xxiv, 207). 


THE replacement of the available hydrogen in aniline by phenyl having 
been up to the present date invariably unsuccessful, the authors were 
induced to undertake further experiments upon the subject, owing to 
the announcement by Messrs. Dusart and Bardy of a general process 
for the preparation of the secondary monamines of the aromatic series 
consisting in submitting a primary aromatic monamine to the action of 
the sulpho-conjugated acids of phenol. 

With this view, one molecule of sodium phenol-sulphate was heated 
in a closed tube with one molecule of aniline to 280° for two days. On 
examining the contents of the tube, no diphenylamine could be found ; 
on the contrary, nearly the whole of the phenol corresponding to the 
phenol-sulphate was recovered. 

On repeating the experiment under similar conditions, but employing 
an excess of aniline—3 molecules of aniline to 1 molecule of phenol- 
sulphate—they found that a considerable percentage of diphenylamine 
was produced. From this circumstance they conclude that the forma- 
tion of diphenylamine is not due to the substitution of the phenylic 
residue in phenol for the ammoniacal hydrogen of the aniline, but 


simply to the action of aniline upon one of its salts. 
J. W. 


Basicity of Camphoric Acid and Mesocamphoric Acid. By 
F. WREDEN (Zeitschr. f. Chem. [2], vii, 419—421). 


Campnoric acid is generally regarded as a true bibasic acid, but Weyl 
believes that it has the constitution C),H,,(HO)O(CO.H), being derived 
from a ketone (Bull. Soc. Chim. xi, 109). This, however, is impro- 
bable, because it is not reduced either by sodium-amalgam or by zinc 
and sulphuric acid. Another proof that the old formula CsH,,(CO.F0). 
is the correct one is that camphoric acid treated with hydriodie acid 
yields either mesocamphoric acid or the hydrocarbon C,H. The same 
hydrecarbon appears to be formed by the action of phosphoric acid, 
Gille’s campholene being not C,Hj., but, as Berthelot has pointed out, 
C.Hy, (Bull. Soc. Chim. xi, 109).* 

Mesocamphoric acid, C\H,O4, is formed by heating one gram of cam- 
phoric acid with 6 c.c. of -hydriodic acid (sp. gr. 1°6) for two days to 
150—160°. ‘This acid bears the same relation to camphoric acid as 
mesotartaric acid to tartaric. It crystallises from water in interwoven 
needles or warts, melts at 115, and solidifies to a glassy mass. It is 
optically inactive, and crystallises from oil of vitriol unaltered, whilst 
common camphoric acid is converted by this acid into the anhydride. 
By the prolonged action of sulphuric acid a sulpho-acid is formed, 


* Query —What becomes of the hydrogen ? 
CiyH,g04 ad CsHy,y a CO, + Hp. 


= 


= 
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possessing the properties of Walter’s sulphocamphoric acid. On heat- 
ing mesocamphoric acid a sublimate of camphoric anhydride is obtained. 
The ammonium salts forms an amorphous transparent mass, and the 
calcium salt could be only obtained in pellicles. 

When mesocamphoric acid is repeatedly crystallised from water, or, 
better still, from dilute alcohol, or when its aqueous solution is boiled 
for a fortnight with hydrochloric acid, it is converted into a new modifi- 
cation, having all the properties of common camphoric acid, with the 
exception of being inactive. By treating it with an excess of concen- 
trated hydriodic acid, the hydrocarbons CsHy;, CsHis, CsHis are formed. 
On heating 5 grams of common camphorie acid to 140°, with 20 c.c. 
of hydrochloric acid which fumes at 0°, only mesocamphoric acid is 
formed, but at 200° the hydrocarbon CsH,; is obtained. 

©. &. 


On Amido-camphoric Acid. By F. Wrepen (Zeitschr. f. Chem. 
[2], vii, 418—419). 


Amido-camphoric anhydride, CyHi3;(NH2)O;, is formed by dissolving 
bromocamphoric anhydride, C,H,;BrO3, in aqueous ammonia at 150°. 
It crystallises in needles, is sparingly soluble in boiling water and cold 
alcohol, but dissolves readily in boiling alcohol. When heated it begins 
to sublime at 150°, and melts at 208°. Nitrous acid converts it into oxy- 
camphoric anhydride, C,)H,;(HO)O;. The same compound is formed 
by boiling it with concentrated alkalis, whilst dilute alkalis produce 
amido-camphoric acid, CyyHi;(NH:.)O, + H,0, which is more soluble in 
alcohol than the anhydride, and crystallises in small shining prisms. 
It loses its water at 85°, and between 85°—160° is changed into the an- 
hydride, which is also formed by the action of nitrous, or of corcentrated 
hydrochloric and sulphuric acids. The calcium salt (CjoHi,NH,O,).Ca 
+ 2H,0 forms transparent prisms, and dissolves readily in water; a 
normal calcium salt could not be obtained. The copper salt crystallises 
from water in blue shining needles; the cadmium salt in iridescent 
pellicles. 

Oxycamphoric anhydride, C;H,;(OH)C,Os, is the first representative 
of a new class of acids containing no carboxyl. That it is really an 
acid has been proved by preparing salts, ethers, the amide, and the 
chloride, which latter is decomposed by water into hydrochloric acid and 
the oxyanhydride, to which the name camphanic acid might be given. 
Kekulé’s bromcitraconic anhydride belongs perhaps to the same group 


of acids. 
C. S. 


New Amido-acids. By Anna Wo tkow (Zeitschr. f. Chem. [2], 
vii, 422—423). 
Benzoyl-paranitrosulphotoluenamide, N[{C;H,(NO,)SO,](C;H;0)H, 
is obtained by heating equivalent weights of 8 nitrosulphotoluenamide 
and benzoyl chloride to 145°—150° as long as hydrochloric acid is 
given off. It crystallises in flat prisms grouped in stars, melts at 130°, 
and is readily soluble in boiling alcohol, but only sparingly in ether and 


148 ABSTRACTS OF CHEMICAL PAPERS, 


boiling water. Its solution has an acid reaction, and decomposes 
alkaline carbonates. The potassium salt N[C;H,;(NO,)SO,](C;H;0)K 
is anhydrous, readily soluble in water and alcohol, and forms warty 
needles. The barium salt is insoluble in alcohol, sparingly soluble 
in water, and forms needles grouped in stars. The calcium salt, 
N(C,H,[NO,|SO.)(C;H;0)Ca’ + H,O, crystallises from water and 
alcoho] in nodules. The silver compound is a precipitate drying up 
into a horny mass. It is only slowly attacked by boiling it with hydro- 
chloric acid. 

Benzoyl-paranitrosulphonaphthalenamide, N(C,)H;SO,)(C,H;O) H, 
obtained by an analogous reaction, is sparingly soluble in alcohol, and 
forms four-sided prisms. In water it is almost insoluble, but it dis- 
solves in acetic acid. The potassium salt is soluble in alcohol and 
water, and forms crystalline crusts. The barium salt is insoluble in 
alcohol, sparingly soluble in water, and crystallises in fine needles. 
Both salts are anhydrous. The calcium salt is more soluble, and forms 
needles containing 4 mol. H.O. The silver salt is a white precipitate, 
crystallising from ammonia in needles grouped in stars. The copper, 
lead, and zine salts are only sparingly soluble. 


C. S$. 


On the Action of 6 Toluenesulphonic Chloride upon Amides. 
By Anna Wotkow (Zeitschr. f. Chem. [2], vii, 421—422). 


On heating equal molecules of this chloride and benzamide to 135°, 
hydrochloric acid, benzonitrile, and paratoluene-sulphonic acid are 
formed— 


C,H,SO,Cl + NH.(C;H;O) = C;H,;SO,;H + C;H;N + HCl. 


Cinnamide yields, under the same conditions at 115°—130°, hydrochloric 
acid, the nitrile of cinnamic acid, and the parasulpho-acid, whilst 
acetamide gives, besides the latter acid, not acetonitrile and hydro- 
chloric acid, but the well known compound of these two bodies. 


C. S. 


Preparation of Carbonyl Cyanide. By W. F. Ginrt (J. p. Chem. 
[2], iv, 362). 


THE action of carbonyl chloride on silver cyanide takes place according 
to the equation— 


COC + AgCN = AgCl + CNCI + CO, 


no carbonyl cyanide being formed (see also this Journal, last volume, 
p- 900.) 


Experiments to realise the reaction— 
2AgCN + COS = CO(CN), + Ag.S, 
are in progress. Carbonyl cyanide, if obtained, should be convertible 
into mesoxalic acid; conversely the dehydration of ammonium mes- 
oxalate may possibly yield carbonyl cyanide. 
H. E. A. 


\ 
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On the Behaviour of Monochloracetic Acid to Methylguani- 
dine and other Similar Compounds. By H. Hupperr (Deut. 
Chem. Ges. Ber. iv, 879). 


Some of the reactions of creatine may be explained on the supposition 
that it is methyluramidoacetic acid. The author, therefore, attempted 
the preparation of such a body by the action of methyluramine 
(methylguanidine), C,H;N., on monochloracetic acid. The product 
obtained, however, differs from creatine by containing the elements of 
one molecule of water more, and has the composition, CyH,,N;0;. It 
combines directly with hydrochloric acid, forming CyH,,N;0;.HCl1; the 
platino-chloride, C,H,,N;03.H,PtCl,, forms orange-yellow prisms ; with 
silver nitrate it gives a difficultly soluble compound, C,H,,N;0;.Ag.0. 

Attempts were made to dehydrate the base by the action of gaseous 
hydrochloric acid at 100°, but under these circumstances two molecules 
of base lost only one molecule of water. The action of chloracetic acid 
on methylguanidine is, therefore, analogous to that of the same body 
on triethylamine, triethylphosphine, piperidine (last volume, p. 147), 
and strychnine (this volume, p. 79). 

Similarly a crystalline derivative was obtained by the action of 
chloracetic acid on morphine. By the action of chloracetic acid on 
urea, which might give rise to the formation of hydantoic acid, 
hitherto only glycollic acid and ammonium chloride have been 
obtained. 


H. E. A. 


Direct Formation of Aromatic Amido-derivatives. By H. Sat- 
KOWSKI (Deut. Chem. Ges. Ber. iv, 873). 


Tue reaction described (see also p. 920 of last volume) consists in the 
direct replacement of the groups OCH; and OC,H; by NH, by the 
action of ammonia. The following substances have thus been converted 
into the corresponding amido-derivatives :— 

Picric ether, CsH.(NO,);0C,H;; trinitroanisol, Cs;H.(NO,),0CH; ; 
dinitroanisic acid, C;H.(NO.),0CH;COOH ; ethyldinitroparaoxybenzoic 
ether, C;H:(NO.),O0C,H;COOC,H; ; ethyldinitrosalicylic methyl-ether ; 
and ethyldinitrosalicylic ethyl-ether. 

Certain differences are observable in the mode of action of aqueous 
and alcoholic ammonia; firstly, that reagent acts most readily in which 
the resulting compound is most soluble; and in the case of those bodies 
which also contain alcohol-radicals in the carboxyl group, alcoholic 
ammonia is without action on this group, whereas aqueous ammonia 
simultaneously exercises a saponifying action. 

H. E. A. 


The Anilides of the so-called Carbohydrates. By Huco Scuirr 
(Deut. Chem. Ges. Ber. iv, 908). 


WuEeEN glucose free from moisture is heated with its own weight of 
aniline, combination and water-elimination ensue. 


C;H,,0; + CsH;N = H.O + C,,H,,HN;. 
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Glucosanilide, the resulting product, is decomposed by water, especially 
on warming ; it may be obtained free from excess of aniline by treat- 
ment with benzene, which leaves a solid vitreous substance undissolved. 
Absolute alcohol dissolves it, but the concentrated solution does not 
deposit crystals. From the production of this body, the author deduces 
the following formule :— 


Mannite. Glucose. Glucosanilide. 
CH,.0H CH.O CH.N.C,H; 
(CH.OH), 1 (COR. { (chi OH), 
CH,.0H CH,.0OH CH,.0H 


Aniline acts with more difficulty on cane-sugar, a temperature of 
200°—220° being required, whereby caramel is formed and an impure 
product obtained. From the crude substance a body of composition 
Cs >H;3,N;0; is isolable, formed by the action of aniline on the caramel 
first produced. 


C,2H,,03 + 3C,H,N => 3H,O + CyHs,N;0;. 
To this the author attributes the formula— 
->- N.C,;H; 


cup? 
CH\. So 
CHY 
CH; 
SoH’. C.H; 
CH\9 

cH? 

CH.OH 
| CH OH 


CH.N.C,H 


It forms a platinum salt, aye” 

Starch yields only dextrin when heated with aniline: this substance 
and gum are with difficulty attacked; and glycerin does not give 
any action even at 200°. 


C. R. A. W. 


Contributions to the History of the Opium Alkaloids (Part III). 
By C. R. A. Wricurt (Proc. Roy. Soc. xx, 8). 


Tus paper treats of the products obtained by the action of hydriodic 
acid on codeine in presence of phosphorus. The first action appears to 
be in accordance with the equation— 
C,,H.,NO, + HI = CH;I1 + C,,H,,NO3. 
Codeine. Morphine. 


the quantity of methyl iodide evolved being close upon that theo- 
retically obtainable; this evolution of methyl iodide, however, does 
not take place in the absence of phosphorus, much iodine being set free 
in this case. 


ORGANIC CHEMISTRY. 151 


According as the action of hydriodic acid (3 to 5 parts of 50 per cent. 
HI) and phosphorus (,'5 part) upon codeine (1 part) takes place at 100°, 
or at higher temperatures, different products are obtained, all of which 
may be considered as derived from morphine hydriodide by quadrupli- 
cation of the molecule, addition of H, and 2HI to the product, and 
further alteration of the resulting compound by successive subtrac- 
tions of the elements of water, and of oxygen. Thus, if the reaction 
take place at 100°, the product may be viewed as formed by the 
equation— 


40,,H.,NO;,HI + 14HI = 4CH;0 + Ts + CosHegl2NyOw,4H 1. 


If the mixture be gently boiled so that the boiling point rises to 110° 
—115°, by the time that methyl iodide ceases to be evolved, the pro- 
duct obtained contains 2H,O less than this formula; whilst, if the 
boiling be performed rapidly, so that the boiling point rises to 130°— 
135°, the end-product contains O, less than this latter body: thus—, 


CosHegl2NsOw,4HI = 20:0 + CoxHl2NyOw,4HI. 
CosHel2NsOw,4HI + SHI = 4H,.0 + I, + CysHel.N,O,,4H1. 


All three substances much resemble each other ; they form colourless 
tarry masses, which rapidly become yellow by exposure to air; when 
quite dry they do not soften at 100°: water dissolves them with decom- 
position ; from the solution bases derived from the original compounds 

« by subtraction of the elements of HI are obtainable. Their qualitative 
reactions are identical with those of their derivatives, but utterly 
different from those of the codeine derivatives previously examined. 

Denoting a hypothetical base, Cy,H.,NO;, by the symbol X, and 
another, C,;H.,;NO., by the symbol Y, these three bodies and their 
derivatives may be all included in one or other of the two general 
formulee— 


4X + nHI + pH.0 4Y + nHI + pH,O. 
By dissolving the product obtained at 100° (4X + 6HI) in boiling 


water and boiling for some time, flakes of a peculiar microscopical 

structure are obtained on cooling the liquid; the same product is also 
got from the substance obtained at 110°—115° by similar treatment, 
and is formed by the reactions— 


(4X + 6HI) = HI + 2H,0 + (4X + 5HI — 2H,0) 
s (4X + GHI — 2H,0) = HI + (4X + 5HI — 2H,0). | 


On similarly treating the substance thus obtained, the further 
reaction takes place— 


(4X + 5HI — 2H,0) = HI + (4X + 4HI — 2H,0). 


If the original product formed at 130°—135° be similarly treated, 
it finally furnishes an analogous substance formed by the reaction— 


(4Y + 6HI — 2H,0) + 4H,O = 2HI + (4Y + 4HI + 2H,0), 


the elements of 4 molecules of water being thus taken up. 
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On treating the original codeine products with alkalis, the same 
reactions appear to ensue: thus the free bases (4X + HI — 2H,0), 
(4X + 2HI1) and (4X — 2H,0) are obtained. Of these, the one con- 
taining no iodine is least soluble in ether, and the one containing most, 
is the most soluble: they readily absorb oxygen from the air. 

On again subjecting these derivatives formed by water or alkalis to 
the action of hydriodic acid, bodies are produced, not identical with 
those first obtained from codeine, but still belonging to the same family, 
and represented by the same general formule. Thus the reactions— 


(4X + 5HI — 2H,0) + 2HI + 12H,0 = (4X + 7HI + 10H,0). 
(4X + 4HI — 2H,0) + 3HI + 12H,0 = (4X + 7HI + 10H,0). 
(4X + 6HI) + 9HI + 4H,O = I, + (4Y + 7HI + 8H,0). 

(4Y + 4HI — 2H,0) + HI = (4Y + 5HI — 2H,0). 


have been quantitatively verified. 

Names have not been yet given to any of the above bodies on account 
of their complex constitution, and the slight uncertainty as to the 
precise formula in one or two cases, arising from the large number of 
proportions involved, and the unavoidable errors of analysis, &c., in 
dealing with non-crystalline bodies containing large quantities of 
iodine, and yielding difficultly combustible carbon on heating. 

From the preceding results it is inferred that the action of liydriodic 
acid wholly polymerises codeine, whereas that of hydrobromic acid 
does so only partially, products derived probably from one molecule 
only of codeine being obtainable as well as other bodies derived from 
four molecules by this agent: hydrochloric acid has not a marked 
polymerising action on codeine.* 

All three acids eliminate methyl from codeine, forming ultimately 
bodies containing 7C,;. 

The carbon groups contained in codeine are in an eminently “ un- 
saturated” condition, inasmuch as they are capable of taking up H, 
for every Cy; present in the derivative, and in addition several mole- 
cules of HI and H,Q, which are held so firmly as not to be lost by 
heating the products to 100° for days. 

C. R. A. W. 


On the Complex Nature of Cathartin. By E. Bouraoin 
(Compt. rend. Ixxiii, 1449). 


CaTHARTIN is a product extracted from senna by Lassaigne and Feneulle 
(Ann. Ch. Phys. xvi, 1824), who considered it to be the active principle 
of the plant. The author has recognised it as a mixture of three dis- 
tinct substances. 

1. Chrysophanie Acid.—Obtained by extracting crude cathartin with 
ether; it is present but in small quantity in senna, but may be at once 
rendered evident by the formation of a characteristic red colour on 
the addition of ammonia to an aqueous infusion of the leaves. 


* Note.—Researches now in progress appear to indicate that this latter state- 
ment requires some modification, products from polymerised codeine being apparently 
obtainable (though with some difficulty) by the action of hydrochloric acid on 
codeine.—C. R. A. W. 
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2. A dextro-rotatory Glucose-—Cathartin freed from the above acid 
yields with water a limpid solution, possessing the following properties : 
1. It ferments in contact with beer-yeast, giving carbonic anhydride 
and alcohol. 2. It reduces a cupro-potassic solution. 3. Freed from 
chrysophanine and colouring matter, it rotates a ray of polarised light 
to the right. This glucose may be isolated by precipitating with basic 
lead acetate, and evaporating to dryness after removing the dissolved 
lead. 

3. Chrysophanine.—To a strong infusion of senna, after the removal 
of the mucilagenous matter by alcohol, lead acetate is added, the pre- 
cipitate decomposed by hydrogen sulphide, the liquid evaporated to a 
syrup, the syrup treated with alcohol, and the residue dissolved in 
water, reprecipitated by alcohol, and then dried over sulphuric acid. 
Thus obtained it is almost white. 


H. E. A. 


Action of Nitric Acid upon Natal Aloes. By W. A. TiLpEN 
(Pharm. J. Trans. [2], ii, 441). 


In a paper by Prof. Fliickiger on the “‘ Crystalline principles in Aloes,”’ 
it is stated that when aloin prepared from Natal aloes is treated with 
nitric acid, oxalic acid only is produced. In opposition to this state- 
ment, the author shows that, as he had previously anticipated, picric 
acid is also one of the products of this reaction. 

A small quantity of “ nataloin”’ prepared according to Fliickiger’s 
directions, was treated with fuming nitric acid; the liquid was warmed 
until the action was complete, and then evaporated to dryness. The 
residue, which undoubtedly consisted chiefly of oXalic acid, yielded, 
when treated with water, a solution of a bright golden colour, and 
afforded unmistakeable evidence of the presence of picric acid. 

Warmed with potassium cyanide it gave a blood-red solution, and 
when boiled with chloride of lime, evolved the peculiar disagreeable 
odour of chloropicrin. A portion of the residue having been mixed 
with solution of potassium acetate, a crystallisation of small orange 
needles was obtained. These crystals exploded when heated upon 
platinum foil, and when dissolved in water and mixed with an ammo- 
niacal solution of copper sulphate, they gave a green precipitate, 
changing to yellow on the application of heat. 

The above reactions are suflicient to indicate the formation of picric 
acid: it was thought advisable, however, to prepare and analyse one 
of its salts. The potassium salt, obtained by the action of nitric acid, 
not upon aloin, but upon the crude drug, gave 14°33 per cent. of 
potassium. Picrate of potassium contains 14°60 per cent. 


J. W. 


Silicichloroform and its Derivatives. By Friepet and Lapen- 
BURG (Ann. Chim. Phys. [4] xxiii, 430—442). 


Ix two previous memoirs by Friedel and Crafts, on the ethereal and 
-hydrocarbon compounds of silicium, it was pointed out that the con- 
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stitution of all these compounds is easily explained if silicium is a 
tetrad like carbon.. The present paper deals with some seeming excep- 
tions to this law. 

In 1857 Buff and Wohler, by heating silicium in dry hydrogen chloride, 
obtained a body to which they ascribed the composition Si,Cl; + 2HCl 
(Si= 21). Wohler afterwards doubled this formula, from supposed 
analogy with leucone, a product of the action of hydrogen chloride and 
light on calcium silicide. The formula:thus became SisCl,oH[ Si = 28], 
and the compound formed from it by the action of water, and supposed 
by him to be leucone, became similarly Si;0;H,y. As both, however, 
were impure, the subject remained still doubtful. 

From the volatility of the chloride and its relation to SiCl, the 
authors concluded that it must be SiHCl;, derived from the former by 
substitution, and that previous analyses had been vitiated by the 
presence (noticed by Wohler himself) of silicium chloride. 

As directed by the discoverers, they passed a slow current of dry 
hydrogen chloride over crystallised silicium in a green glass tube at a 
heat below redness. By repeated fractional distillation two portions 
were isolated, the larger one boiling at 55° to 60°, composed of silicium 
chloride, the other at 35° to 37°, being the new compound in a pure 
state. Analysis showed it to have the composition SiHCl;; and a 
vapour density determination by Gay-Lussac’s method gave 4°64. 
Theory 4°69. 

This chloride has all the properties originally described, especially 
that of exploding, when mixed with air, on the mere approach of a 
warm body. This, and the disengagement of hydrogen when it is 
acted on by water, distinguish it from silicium tetrachloride, which it 
resembles in odour and appearance. 

Chlorine at ordinary temperatures decomposes it into hydrogen 
chloride and silicium tetrachloride. Bromine does not act in the cold, 
but at 100° the mixture is decolorized, doubtless with formation of 
the chlorobromide, SiC],Br. 

Siliciformie Anhydride, Si,0;H:.—The product of the action of water. 
at zero on silicichloroform was formulated by Buff and Wohler as 
$i,0; + 2HO[Si = 21], which agrees with some only of their analyses. 
It is difficult to obtain it free from silica formed by a secondary de- 
composition. To prepare it pure, a portion of silicichloroform, boiling 
at 34° to 37°, and free from silicium chloride, was distilled slowly into 
pure water at 0°, the delivery tube ending in a funnel to prevent 
obstruction. The resulting white insoluble body was rapidly filtered 
off, washed with iced water, pressed, and dried in vacuo over oil of 
vitriol. It may be dried at 150° without decomposition, and then 
appears as an inflammable white powder resembling silica. Its proper- 
ties are those originally described. It burns with flame, and dissolves 
rapidly in potash with liberation of hydrogen. It is decomposed by 
aqueous ammonia, with separation of silica, and by potash with evolu- 
tion of hydrogen. The quantities of silica and hydrogen thus obtained 
show that the formula of the compound is Si,0;H:. Its formation 
is represented by the equation— 


28iCl],H + 3H,0 = SiOH f O + 6HCI. 
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Tribasic Siliciformic Ether.—To prepare this body, alcohol was dehy- 
drated by Friedel and Craft’s method, i.e., by heating ethyl silicate 
with alcohol previously distilled over sodium ethylate. A weighed 
quantity of the alcohol is added drop by drop to a known weight of 
pure silicichloroform in a flask with a long neck. On distillation the 
product begins to come over at 140°. If the silicichloroform contain 
silicium chloride, the new compound will be contaminated with ethyl 
silicate. The product is subjected to fractional distillation, and is 
finally obtained as a limpid liquid boiling at 134°, easily alterable by 
moist air, and of an agreeable odour resembling ethyl silicate. It is 
formed by the following reaction :— 


SiCl;,.H - 3C,H,O = SiH'’(OC.H;); +. 3HCl. 


It is decomposed slowly by water, rapidly by potash or ammonia, 
with brisk evolution of hydrogen. Its vapour detonates when mixed 
with air. In constitution it is analogous to the body which Kay ob- 
tained by acting on sodium ethylate with chloroform, and designated 
as tribasic formic ether. 

This ether is distinguished from ethyl silicate by a curious reaction. 
When it is treated with a fragment of sodium, a little hydrogen is first 
set free by the moisture adhering to the sodium; then, on gently 
heating, hydrogen silicide is evolved, and may be recognised by its 
manner of burning. F locks of silica are formed, and the inside of the 
tube becomes coated with a brown amorphous deposit of silictum. By 
this reaction the authors prepared pure hydrogen silicide, which has 
not been attained by the ordinary processes. 

If the molecule, or 2 vols., of hydrogen silicide contain only one atom 
of silicium, in oxidising into SiO, it must decompose 2 atoms of water, 
setting free 4 vols. of hydrogen, in addition to the quantity contained 
in its own molecule. Now the quantity evolved on decomposing it 
with potash-ley is actually 8 vols.: the hydrogen silicide must, there- 
fore, contain 4H, or must be SiH,. 

Hydrogen silicide is colourless, not spontaneously inflammable at 
ordinary temperature and pressure, but explodes on the approach of a 
warm body, or, when mixed with air, ona mere diminution of pressure. 
Its formation is thus explained— 


4SiH(OC,H;); = Sill, + 38i(OC.H;),. 


The residue is pure ethy] silicate, distilling at 165° to 169°. 

The preceding results thus clear up the apparent exceptions to the 
tetratomicity of silicium, and exhibit a close analogy between the 
silicium compounds and those of carbon, the group SiH acting as a 
triad radicle like CH. Still each element carries with if into its com- 
pounds its own pecularities, though masked for a time by its union 
with other bodies. 


C. G. S. 
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On the Silicoheptyl Series. By A. Lapenspure (Deut. Chem. 
Ges. Ber. iv, 901). 


SILicoHEpryL ETHER, Si(C,H;)3.0(C.H;), is permanent in the air, and is 
not attacked by alcoholic ammonia at 250°. Water does not act on it 
until the temperature reaches 200°. Among the products of the de- 
composition is triethyl-silicol, Si(C,H;)3.0OH, bearing to silicium the same 
relation as triethyl-carbinol to carbon. 

Acetyl chloride forms, with silicoheptyl ether, acetic ether and silico- 
heptyl chloride, Si(C.H;);Cl (or silicon-triethyl-chloride), boiling at 
143°5°. Aqueous silver nitrate, and aqueous or alcoholic ammonia, 
immediately decompose it, aqueous ammonia forming triethyl-silicol ; 
this boils at 153°5°, and has the properties of an alcohol; sodium 
evolves hydrogen, and forms a solid white amorphous mass; acetyl 
chloride decomposes it, with evolution of hydrogen chloride, and pro- 
bable production of the silicol-acetic ether; it is insoluble in water, 
soluble in ether and alcohol. The corresponding ether, {Si(C.H;)3}.0, 
is possibly among the substances of high boiling point formed by the 


action of water on silicoheptyl ether, but it has not been isolated. 
C. R. A. W. 


Physiological Chemistry. 


Relation of Glycogen to Muscular Activity. By Siamunp 
Weiss (Wien. Acad. Ber [2], lxiv, 284—291). 


Weiss has adopted the method given by Briicke (cbid., lxiii, 1—9), 
in estimating the amount of glycogen in muscle, and its relation to 
muscular activity. The muscles of one leg of a decapitated frog were 
tetanised by induction currents, while those of the other, the sciatic 
being cut, remained perfectly at rest. The interesting result of numerous 
experiments is that muscular action is associated with a marked dimi- 
nution of the amount of glycogen. In one set of experiments the 
percentage loss was 24°27; in another it was 28°24; and in a third, 
where only the larger muscles were compared with each other, the 
loss was 50°427 per cent. 

In relation to this, it was of interest to determine the amount of gly- 
cogen in the heart—a muscle in constant activity—-as compared with 
other muscles of the same animal. From a comparison of the amount 
of glycogen obtained from the heart of a dog with that got from a cor- 
responding mass of muscle from the back, it appeared that the heart, 
notwithstanding its constant activity, had a store of glycogen amounting 
to more than two-thirds of that of the other muscles. 

Experiments were made with fowls in order to determine whether 
the amount of muscle-glycogen varies with the food, like liver-glycogen. 
The results obtained showed that it neither varies so much, nor does it 
disappear so readily as liver-glycogen when the animal is kept on 
insufficient food. Hence, even in starvation, muscular energy is re- 
tained as long as the store of glycogen lasts. 

D. F. 


f 
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On the Origin of Fibrin and its Sources in the Organism. 
By Joun Goopman, M.D. (Chem. News, xxv, 4—6 and 17—20). 


Tue author states that when egg-albumin is suspended in water for 
some time, it loses the characters of albumin, and assumes those of 
fibrin. Oxygen does not produce this fibrin, but imparts to it a more 
fibrous character. A voltaic current passed through water and albumin 
increases the production of fibrin, but very little is formed by a current 
passed through pure albumin, The author attempts to prove that 
fibrin is formed in the body by the action of water absorbed from the 
stomach on the albumin of the blood. 
T. L. B. 


Transformation of Albuminoid Matters into Urea by Potas- 
sium Permanganate. By E. Rirrer (Compt. rend., lxxiii, 1219— 
1220). 


O. Loew (J. pr. Chem. [2], ii) and others having contested the ex- 
periments of Béchamp on this subject, the author repeated them, treat- 
ing albumin, fibrin, and gelatin according to the new method of 
Béchamp, and succeeded in obtaining urea from them, and in the case 
of gelatin, another crystalline product also. If the reaction be not 
carefully watched, so as to stop it at the right moment, the experiment 
fails. 

Béchamp (Compt. rend., lxxiii, 1323—1324) observes that what 
Ritter (Compt. rend., Ixxiii, 1220) calls the new method, is the same 
which he employed fifteen years ago, varying only in the process for 
extracting the urea; moreover, that he had long ago obtained crystal- 
lisable products, other than urea, from albumin, syntonin (muscular 
fibrin), heematocrystallin, and blood-globules. 

C. E. G. 


On a Violet Deposit in Urine. By C. M&éuv (J. Pharm. [4], 
xiv, 408—412). 


Méuv has examined a violet deposit obtained from a pathological 
urine. The pigment was found to be composed of a blue and a red 
substance, but neither of these was obtained in a state of purity. The 
blue matter was obtained in a crystalline form, and the crystals ap- 
peared to be identical with those obtained from a hot alcoholic solution 
of indigotine. The author thinks that indican is not, as Schunck 
states, a normal constituent of urine. 
T. S. 


Juice of the Larve of Cimbex Species. By A. J. von Rossum 
(Zeitschr. f. Chem. [2], vii, 4283—424). 

Tue larvee of Cimbex variabilis (living on the leaves of Alnus incana) 

have on both sides of their bodies a series of orifices, from which, on 

being touched, they squirt a green fluid, which is tasteless and inodo- 


rous, and has an alkaline reaction. 
M 


VOL. XXV. 
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On examining its reactions, it was found to consist of a moderately 
concentrated solution of a proteide, which has great resemblance to 
albumin. 

The nature of the colouring matter (perhaps chlorophyll) could not 
be elucidated; alkalis change the colour into a yellowish green. The 
fluid from the larvee of two other species of cimbex, feeding on birch 
leaves, gave the same results. 

C. S. 


Extracts of Meat from a Physiological Point of View. By 
P. MU.ueR (Moniteur Scientif., 1871, 611—626). 


THIS memoir is, as the title indicates, mainly of physiological interest, 
and is intended to establish these propositions: that meat extracts are 
not aliments; that in small doses they uct as stimulants by reason of 
the potash-salts which they contain; and that in large doses they have 
a toxic action, this action being also due to potash-salts. 


T. 8. 


Chemistry of Vegetable Physiology and Agriculture. 


Origin of the Carbon fixed by Plants. By L. CaiLierer 
(Compt. rend., ixxiii, 1476). 


WueEN the stem and leaves of a green plant are enclosed by a white 
glass vessel, and supplied by a gentle current of air deprived of its car- 
bonic acid, the leaves turn yellow and fall off, and the plant soon dies. 
This result takes place, although the plant may be surrounded with 
rich soil, fully exposed to the light, and watered with rain water. If, 
however, when the plant appears to be perishing, the purified air be 
passed through a weak solution of carbonic acid, new leaves are 
developed, and the plant resumes its former appearance. 

Carbonic acid in solution, as well as that produced by decomposition 
of manure in contact with the roots, is absolutely insufficient to sustain 
the life of chlorophyll plants. All the carbon fixed by these vege- 
tables proceeds from the carbonic acid of the atmosphere, which, being 
absorbed by the green organs, is decomposed and transformed into 
organised products under the influence of light. is 


On the Behaviour of Chlorophyll to Light. By E. Lommer 
(Pogg. Ann., exliii, 568—585). 


In the spectrum of light transmitted through a concentrated solution 
of chlorophyll, all the light is absorbed, except the least refrangible red, 
near the line B. On gradually diluting the solution, the green first 
makes its appearance, then the yellow, the orange, and part of the red, 
forming a very characteristic spectrum—lI, a broad dark band close be- 
hind B, which is darkest between B and C; II, a second absorption- 
band in the orange between C and D; III, a third a little behind D; 
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and a fourth, IV, in the green close before E. Of these bands, 
I is by far the darkest, making its appearance even in very dilute 
solutions, whilst II, III, and IV gradually diminish in intensity. 
The whole of the more refrangible portion of the spectrum is also 
absorbed, but just before G the absorption is seen to be somewhat 
weaker, increasing again behind G, this being the interval between the 
two broad ill-defined bands in the blue and violet which Hagenbach 
(Pogg. Ann., exli, 245) designates as VI and VII, whilst V is a band 
in the green behind b, which does not appear in fresh solutions of leaf- 
a but only in those which have been modified by the action of 
ight. 

The fluorescence of chlorophyll is also very characteristic. When a 
solution of the substance is illuminated by a pure sun spectrum, the red 
fluorescent light will be seen over all the spectrum with the exception 
of the extreme red, beginning just before B, and extending with varying 
intensity to the ultra violet. In this spectrum seven bright bands may 
be observed—the first between B and C; the second between C and D, 
rather nearer to D; the third close behind D; the fourth immediately 
before E ; the fitth, which is seen only in the modified solution behind 
b; and the sixth and seventh, beginning behind F, cover the rest of the 
spectrum. Of these, the first, between B and C, and the last, VI and 
VII, are the brightest. It will be seen that these bright fluorescent 
bands correspond both in position and intensity with the dark absorp- 
tion-bands, showing the intimate relation between fluorescence and 
absorption. The red fluorescent light, when concentrated and examined 
spectrally, is found to consist entirely of red rays corresponding in 
refrangibility with those between B and C. 

The absorption spectrum of solid chlorophyll has a great resem~- 
blance to that of the solution, a thick layer of green leaves absorbing all 
the rays of the spectrum from B to the violet end. A thinner layer 
shows a dark band beginning before B and reaching to behind C; it 
transmits the red, orange, yellow, and green light between C and EH; 
just behind E the spectrum begins to darken, and from the middle 
point between F and G it is opaque. The dark bands II, III, and 1V 
of the solution do not appear, powerful absorption only being found in 
the violet, and in the red between B and C. As solid chlorophyll does 
not exhibit the phenomenon of fluorescence, the red rays between B 
and C can only be indirectly absorbed. 

The rays which act most powerfully in promoting assimilation are 
evidently those which are most readily absorbed, and have the greatest 
“mechanical intensity.” 

For measuring the mechanical intensity of the sun’s rays, the 
“physiological intensity,” that is, the brightness of the light, is of no 
value ; and the same may be said of its ‘“ chemical intensity,” that is, 
the action it produces on silver salts. Mechanical intensity must be 


determined by means of a substance capable of absorbing all the rays 
equally, such as lampblack, so that by means of a linear thermopile 
covered with it, and a galvanometer, the mechanical intensity of the 
various portions of the spectrum may be determined by observing the 
amount of heat generated, and this independently of any specific absorp- 


tive power. As it is well known that the maximum of heat is in the 
m 2 
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ultra red of the spectrum, and that it gradually diminishes towards the 
violet end, the most active rays in effecting assimilation in plants will 
be those between B and C; the blue and violet, on the contrary, 
although they are readily absorbed, produce but little effect, since their 
mechanical intensity is but small. The extreme red also has no action, 
notwithstanding its great mechanical intensity, as it is not absorbed ; 
the same may be said of the yellow, orange, and green. 

The various researches on the assimilation of plants bear out this 
view, but unfortunately they cannot be readily compared with one 
another, as the mechanical intensity of the light employed has been left 
undetermined. In the recent researches of Prof. Sachs,* a leaf was 
exposed in an atmosphere of carbonic acid to the light of the sun, trans- 
mitted through various coloured solutions, the amount decomposed by 
insolation being ascertained by determining the residual carbonic acid. 
The following were the results obtained :— 


Absorbing fluid. Decomposed carbonic acid. 
De ae 100 
Potassium chromate ............000+ 88°6 
Ammonia copper oxide ...........+4. 76 
DEE: 06. S692 csncdhessindwuses en 53°0 
Aniline violet .....00ccsee0e $eeeeses 38°9 
PETE oo cccccccesess Sinesovens 32°1 
i v0ce necdneess ssownwes 15°9 


It will be seen that the potassium chromate which transmitted the 
red between B and C gave the highest result. Good results were like- 
wise obtained with the other red liquids, but chlorophyll and the 
ammonia-copper oxide, which cut off the red end of the spectrum, gave 
very low results. Sachs, however, incorrectly infers from these experi- 
ments that the yellow rays, which are the brightest in the spectrum, 
have also the greatest effect in promoting assimilation; but an inspec- 
tion of the above table will show that this cannot be the case. Chloro- 
phyll transmits the yellow light extremely well, whilst orsellin, aniline 
violet, and aniline red are opaque to it. 

Although the red rays between B and C are the most active in causing 
the elimination of oxygen, it must not be imagined that a plant illumi- 
nated by them alone would thrive, for other constituents require light 
of different refrangibilities; protoplasm, for example, absorbing the 
violet rays. As the solid chlorophyll in the plant has no fluorescence, 
the opinion that the fluorescent properties of chlorophyll are useful in 
converting the comparatively inactive highly refrangible rays into the 
less refrangible active rays falls to the ground. ne 


The Action of Light on Chlorophyll. By E. Greruanp (Pogg. 
Ann. exliii, 585—610). 


ArHouGH chlorophyll became the subject of various researches as 
soon as its importance in plant-life was fully recognised, the changes 


* Work of the Bot. Inst. of Wiirzburg, by Dr. J. Sachs, Part I. The action of 
coloured light in decomposing the carbonic acid of plants. Leipzig, 1871. 
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— - undergoes when exposed to light have hitherto been but little 
studied. 

I.—It has long been known that a chlorophyll solution when exposed 
to light becomes changed in colour, and Stokes (Pogg. Ann., Erg. iv, 
128) has found that this chlorophyll, precipitated from its alcoholic 
solution and again dissolved in ether, undergoes no further change 
when exposed to diffused light. This modified chlorophyll has a some- 
what different spectrum from the fresh, the dark band III (Pogg. Ann., 
exli, 266, and cxliii, 231) being lighter and displaced towards the more 
refrangible end of the spectrum, whilst a bright band exists between b 
and F, so that, in the modified chlorophyll, there are five dark bands 
between a and F, whilst in the fresh there are only four. In order to 
investigate this change more thoroughly, the absorption-spectra of 
various chlorophyll solutions were examined in the manner previously 
described by Rauwenhoff and the author, both prior to exposure, and 
at intervals during insolation. 

1. Alcoholic Solution of fresh Chlorophyll.—This solution, which was 
simply an alcoholic extract of the leaves of Urtica dioica, previously 
boiled in water, showed the band III very distinctly and stronger than 
IV, which was very feeble. Exposed to sunlight it had perceptibly 
changed colour in five minutes, in ten it was olive green, in fifteen 
brown, and after the lapse of an hour it had become bright yellow, and 
no longer showed any signs of fluorescence. During this change the 
absorption-bands gradually became more indistinct, and disappeared in 
their order, I being the most stable; eight days insolation rendered it 
almost colourless in thin layers, but in thicker ones it appeared of a 
brownish yellow, and gave the same absorption spectrum as Filhol’s 
yellow (Ann. Chim. Phys. [4], xiv). The same change took place in 
diffused light, but more slowly. The alcoholic solution of the leaves of 
Urtica dioica which had been previously treated with cold water, as also 
that prepared from Sambucus nigra, which had been boiled with water, 
st the same spectrum, although the solutions differed slightly in 
colour. 

2. Alcoholic Solution of half-modified Chlorophyll.— A solution which 
had been prepared from the leaves of Brassica oleracea in December, 
1870, and exposed to a diffused light for about two months, gave a 
spectrum between that of fresh and modified chlorophyll. Its colour 
was brownish-green, and gave the dark band III but weakly, whilst 
V was scarcely distinguishable. Exposed to insolation, it gradually 
faded, but more slowly than the freshly prepared solution; for even 
after being exposed to sunshine for eight hours, and to daylight during 
several days, it still showed all the dark bands except III, but much 
more faintly than before. After another eight hours’ sunshine and 
several days more of diffused light, I was still very faintly visible, and 
even when it was submitted to insolation for six hours more, a consider- 
able thickness of the solution showed traces of the band I. A solution, 
which had been made by Rauwenhoff in 1865, and since kept in the 
dark, gave the same results. 

3. Completely modified Chlorophyll._—An ethereal solution of modified 
chlorophyll becomes faded, but very slowly ; after 42 hours’ insolation, 
a stratum of the solution 15 mm. thick had the same colour as one of 


162 ABSTRACTS OF CHEMICAL PAPERS. 


the original solution 2°5 mm. thick, but all the bands were visible, and 
even after forty days’ exposure to light, I was still faintly visible, and 
the solution distinctly fluorescent. An alcoholic solution behaved in 
the same way, but the change took place much more rapidly. 

4. Ethereal Solution of Fresh Chlorophyll.—This was obtained from 
Urtica dioica in a similar manner to the alcoholic solution, and had the 
same spectrum but the bands, with the exception of I, being darker 
rendered it more characteristic. Exposed to the sun’s rays, it became 
faded much more slowly than the corresponding alcoholic solution, 
being only slightly changed, after one and a-half hour’s action; and 
although it then showed the bright band ef modified chlorophyll, the 
dark band III was not displaced. The latter, however, was much 
broader, so that it occupied the space covered by the dark bands in 
both modified and fresh chlorophyll. On continuing the insolation, a 
more rapid change took place, the colour became browner, and after a 
time III disappeared, giving the spectrum of the incompletely modified 
chlorophyll. 

5. Solid Chlorophyll, precipitated on paper from its alcoholic or 
ethereal solution, fades completely and rapidly in sunlight, but more 
slowly in diffused day light. The chlorophyll cells in a leaf of Sam- 
bucus nigra, from which the epidermis had been removed, became 
colourless on exposure to sunlight. 

6. Ethereal Solution of Frémy’s Phyllovanthin (Compt. rend., 1860).— 
This, when submitted to insolation, behaved precisely like modified 
chlorophyll. 

7. Alcoholic Solution of Filhol’s Green (Ann. Chim. Phys. [4], xiv). 
—This, by long continued insolation, became completely faded, showing 
no trace of absorption or fluorescence. When the solution was evaporated, 
it left a colourless waxy substance which frothed with sulphuric acid, 
but not with hydrochloric acid or nitric acid. This green behaved in 
the same manner whether prepared from dried or from fresh leaves. 

As the chlorophyll in plants is evolved from a yellow colouring sub- 
stance, so does it again become yellow on fading, and therefore it is 
possible that the yellow residue which is left in autumn leaves, may be 
faded chlorophyll. ; 

II.— Hitherto there has been no distinction made between modified 
and faded chlorophyll, so that the theories respecting its fading and 
decolorisation are very contradictory. 

Jodin (Compt. rend., lix, 859) found that an alcoholic solution of 
chlorophyll exposed to sunlight absorbed oxygen, whilst Timiriaseff 
(Botan. Zeit., xxvii, 885), on the contrary, states the fading to be a 
process of reduction. The latter appears to be borne out by the ob- 
servation made by Rauwenhoff and the author, that in one instance 
there was an odour of aldehyde in the alcoholic solution from which 
modified chlorophyll had been precipitated. Although the author has 
since frequently repeated this experiment, he has not again been able 
to detect aldehyde, and has therefore endeavoured to settle this point 
by insolating two exactly similar test-tubes of chlorophyll solution 
through one of which oxygen or ozonified air was past, but it faded 
with nearly equal rapidity in both cases. As neither the ether nor the 
alcohol employed as solvents undergoes any change when the chloro- 
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phyll fades, if it fades through oxidation, the oxygen must be taken 
from the air or from that dissolved in the alcohol. When strongly 
ozonified air was passed up into a boiled alcoholic solution of chlorophyll 
standing over mercury, a small quantity of gas was at first absorbed, 
and the solution became somewhat darker, but after that no further 
absorption took place. The presence of oxygen is necessary, however, 
to start the action, for both the alcoholic and ethereal solutions which 
had been sealed up in glass tubes from which the air had been expelled 
by boiling the liquid, could be exposed to the sun’s rays without under- 
going any change, but directly the air was admitted and they were 
submitted to insolation, the colour of the solutions began to fade. It 
would seem, therefore, that both oxygen and light are necessary to pro- 
duce chemical change in chlorophyll, so that when the solution is 
exposed to light and air, oxygen first combines with the chlorophyll 
which begins to be modified, and then, if the insolation be continued, it 
fades, but if exposed only to a feeble light, the oxidation at first set up 
continues and the chlorophyll becomes modified. 

III.—As the dark bands disappear when chlorophyll fades and 
becomes decolorised, the theory of Pfeffer (Bot. Inst. Wirzb., i, 50) that 
the rays absorbed by the solution are changed into heat, becomes inad- 
missible, it being much more probable that they produce chemical 
action. To test the accuracy of this view, a chlorophyll solution was 
first submitted to the action of the rays of different parts of the spec- 
trum, but no satisfactory result was obtained. A repetition was then 
made of the experiment of Sachs (Handbuch. Exper. Phys. Pflanz.), 
who had observed that when a chlorophyll solution was exposed to 
light which had previously passed through another stratum of the same 
fluid, it did not begin to fade until the other was much changed. The 
author having arranged an apparatus for this purpose, found that when 
the protected or test solution began to fade, the band I in the spectrum 
of the protecting solution had become foggy and indistinct, whilst the 
dark bands II and III had completely vanished. As therefore light of 
a refrangibility corresponding to the dark bands II, III, IV and V had 
produced no effect upon the test-solution, it could only be the rays of 
the same refrangibility as I and the blue, which caused the solution to 
fade. When the protecting solution was a concentrated ethereal solu- 
tion of modified chlorophyll, no change took place in the test solution 
even after several days’ insolation. On examining this protecting solu- 
tion spectroscopically, the band [ was seen to be quite black, whilst the 
red and yellow rays on each side of it were freely transmitted. From 
the results of this series of experiments, it seemed that the obscure 
heat-rays take no part in causing the chlorophyll to fade, and in order 
to contirm this, a solution of chlorophyll was exposed to bright sun- 
shine from which the heat-rays had been excluded by passing it through 
a stratum of water 130 mm. thick. The colour of the solution, how- 
ever, faded as quickly as that of one exposed to the direct rays of the 
sun. In order to ascertain whether it was the red rays corresponding 
to the band I or the blue and violet from G to H, or both of these 
which caused the change, solutions of chlorophyll were exposed behind 
red glasses (coloured with copper oxide), and an ammoniacal solution 
of copper sulphate respectively. The colour of the solution slowly 
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faded in both cases, but on exposing the solution to the light trans- 
mitted through green glasses (consisting of the green and a few yellow 
and blue rays), no change took place, from which the author concludes 
that chlorophyll fades only when exposed to light of the same refran- 
gibility as that which is absorbed by it. 

IV.—Lastly, it seems likely that the examination of the absorption- 
spectrum of leaves would tend to solve the question as to whether there 
is any connection between the fading of chlorophyll and the assimila- 
tion of plants. Miiller (Pogg. Ann., cxlii, 615) on examining several 
species of green leaves by direct sunlight, was unable to distinguish 
any dark bands in the spectrum. The author, therefore, repeated the 
examination with light of more moderate intensity, when the band I 
was in all cases found to be present, and with most species of leaves 
the bands IT, III, and IV, although they presented certain peculiarities. 
Notably the leaves of Ficus elastica gave III much broader. Melde 
(Pogg. Ann., exxvi, 277) has already shown that the turbidity of the 
solution may cause an alteration in its absorption spectrum, and as it 
was possible that the peculiarities above mentioned might arise from 
the layer of chlorophyll not being homogeneous, an experiment was 
made to ascertain whether this was the case. The spectra of a turbid 
chlorophyll solution, formed by mixing an ethereal solution with soap- 
water, was examined, as also an alcoholic solution, to which a large 
quantity of soap had been added, but the results were unsatisfactory. 

The researches which have hitherto been made, and especially those 
of Draper (Phil. Mag., xxiii, 161, and xxv, 169), Sachs (Bot. Zeit., 
1864, 363), and Pfeffer (loc. cit. 459), have shown that. red and yellow 
light is that which is most active in promoting assimilation, but the 
author does not consider the theory of Pfeffer well established, that 
the physiological intensity of the light may be expressed by the curve 
which passes through the extremities of the ordinates drawn to a linear 
spectrum, the length of the ordinates in any colour being proportional 
to the amount of carbonic acid decomposed by rays of that colour, 
especially as the light employed by him in his experiments was not 
achromatic. The author arrives at the conclusion that the rays of 
light which are absorbed by the chlorophyll are those which most 
powérfully promote assimilation. 

C. E. G. 


The Action of Atmospheric Nitrogen in Vegetation. By 
P. P. DeneRAIn (Compt. rend., Ixxiii, 1352—1355). 


Tue author believes that the sources of the nitrogen of the soil, at 
present recognised, are insufficient to account for the amount of nitrogen 
which soils contain; he endeavours to prove that the free nitrogen of 
the atmosphere is brought into combination during the oxidation of 
the organic matter of the soil. The following experiments he considers 
justify this conclusion. If 15 grams of glucose are mixed with 15 c.c. 
of water, and the same quantity of ordinary ammonia, and placed in a 
flask with 200 c.c. of equal volumes nitrogen and oxygen, and the flask 
then closed and heated for 100 hours in the water-bath, the whole of the 
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oxygen is absorbed, and also (on an average of 20 experiments) 5-9 
per cent. of the nitrogen, while no carbonic acid gas is produced. 
When the nitrogenous glucose (glucose azoté) of P. Thénard is treated 
in the same manner, the absorption of nitrogen averages 15:4 per cent. 
Humic acid, mixed with solution of potash, and acting on atmospheric 
air, absorbs 7:2 per cent. of the nitrogen, and humus from old wood, 
with potash, absorbs 3°6 per cent. The author has not yet determined 
the nature of the nitrogenous compounds formed in these reactions. 


R. W. 


On the Action of Potassium in Vegetation. By F. Noss, 
J. ScuoroeperR, and R. Erpmanwn (Versuchs-Stationen Organ, 
xiii, 321—423). 


THE authors proposed to ascertain by water-culture experiments— 
I. How a plant behaves in a solution destitute of potassium, but in other 
respects complete. II. What influence have different combinations of 
potassium on the plant. III. Whether sodium or lithium can replace 
potassium in its physiological action. A large number of experiments 
were made with Japanese buckwheat, and a smaller number with 
summer-rye. Seven sclutions were employed; the following formule 
show the proportions of the salts contained in each :— 


| 
I. II. III. IV. v. VI. VII. 


| 8KNO3. | 4K,SO,. |LOKH,PO,4| 8NaCl. 8LiCl. 
4CaCl,. Cally. CaCl. 4CaN20,. 4CaN.Og. 
— —_ | <—_ 3CaNoOg. 3CaN Vg. — 
MgSO,. | MgSO, | MgO, | MgSO, | MgSO. | MgSO, | MgSO, 
| 
| 


8KCL. — 
4CaN.2O,. 4CaN.2O,. 


awKH,PO,.| 2HCl. mHs3PO 4. | mH3POx. ~~ rNaH2PO,.| mH3PO,. 
yFePO,. | yFePO,. | yFePO,. | yFePOy | yFePOs | yFePO,. | yFePO,. 


The buckwheat plants in solutions IT, VI, and VIT (without potash), 
grew very little; the addition of potassium chloride to individual cases 
of II and VI at once established active growth. The plants supplied 
with lithia (VII) were dead insix weeks. To investigate this injurious 
action of lithia, a supplementary solution, containing both potassium 
and lithium chloride, was employed; in this solution decided growth 
was obtained, but of a very slender and unhealthy character. 

The buckwheat in solutions I, III, IV, and V (to which various 
salts of potassium had been supplied), exhibited active growth. At 
first the growth was alike in all; the plants, however, in I and III soon 
showed in advance, and were the only ones that finally perfected seed. 
The plants in IV and V were dwarf in character, the leaves thick 
fleshed, and curling inwards; only one plant (in series V) blossomed. 
In a new series of experiments, started later in the season, the plants 
in solutions IV and V did much better; the advantage, however, as 
before, was with solution I. 
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An elaborate microscopic investigation was made on various parts 
of the buckwheat plants at different stages of their growth, with the 
view of discovering the effect of potash on the formation of starch. 
The small plants grown without potash contained decidedly less starch 
than plants of similar age receiving potash. Plants of series II showed 
an increase of starch in the chlorophyll grains of the leaves two days 
after the addition of potassium chloride to the solution. The dwarf 
plants of series [IV and V showed an abnormal accumulation of starch 
in the leaves, causing them to swell and curl as already noticed; in the 
stem the amount of starch was small and irregularly distributed. The 
plants of I, and to a rather less extent III, exhibited an abundant but 
normal distribution of starch. 

The authors remark that the “ starch-sickness,” from which the 
buckwheat suffered in IV and V, was the same malady which Nobbe 
had observed in a more aggravated form when buckwheat was grown 
without chlorine; the starch remains in the leaves where it is formed, 
and the development of the plant ceases. 

The plants when harvested exhibited considerable differences of 
weight among members of the same series. The average weights in 
milligrams are given in the following table. 


Wenthes of Dry substance in eis 

: Buckwheat ape peM 

Series. plants 100 of dry 

harvested. — Whole plant. substance. 
I. Potassium chloride ...... 10 1780 20295 ‘0 2°617 
III. Potassium nitrate ...... 4 1370 17400 °O 2°784 
IV. Potassium sulphate .... 3 — 849 5 2 ‘660 
V. Potassium phosphate .. ..| 4 _ 1520°0 2-767 
II. No potassium .......... 17 _ 67 °5 ‘791 
VI. Sodium chloride ...... 8 _— 117°1 ‘999 

VIII. Lithium and Potas- 5 = 385 ‘6 ae 
sium chloride....... 


The seed from which the plants were grown contained 30°6 milli- 
grams of dry substance. 

The experiments with summer-rye were made at the same time, and 
in similar solutions. The plants grown without potash were extremely 
feeble; those receiving lithia were more sickly than those receiving 
soda, but not to the marked extent observed with buckwheat. No 
great difference appeared between sceries.I, III, IV, and V, up to 
blooming; after this point the plants of IV produced a great number 
of new shoots ; these formed ears which remained unfruitful. No micro- 
scopical observations were made. 

The rye-grain used at starting contained 24 milligrams of dry matter. 
The average dry matter in the harvested produce was, in milligrams, 
as follows; there were great differences among plants of the same 
series. 
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Dry substance in | 
| Number of | Seed in 
Series. | Rye plants 100 of dry 
harvested. Total Whole plant. | substance. 
seed. 
I. Potassium chloride ...... 12 1669 -6 5226 6 31°9 
III. Potassium nitrate...... 6 1112 ‘0 5751°7 19 °5 
IV. Potassium sulphate .... 6 310 °6 6305 °8 4°9 
V. Potassium phosphate .... 6 1304 °7 5455 °O 23°9 
II. No potassium ..........|- 11 — 38°5 — 
VI. Sodium ehloride........ 6 _ 47 °2 — 
VIL. Lithium chloride...... 6 — 45 °7 — 


The authors conclude that without potassium the chlorophyll grains 
of the leaves are unable to form starch; that sodium and lithium are 
quite unable to replace potassium in this function, lithium being 
actually injurious. Further, that the form of combination under which 
potassium is supplied is most important, and that the chloride is the 
most efficacious salt.* 


R. W. 


Influence of the Temperature of the Soil on the Develop- 
ment of Certain Plants. By J. Biatosiocki (Versuchs- 
Stationen Organ, xiii, 424—472). 


Tue plants were cultivated in glass pots, filled with sand manured with 
a soiution of mineral salts; the pots were maintained at constant tem- 
peratures, by means of hot-water baths, or ice, as desired. The author 
ascertained the effect of eight soil temperatures (8°—40°) on the 
growth of wheat, rye, and barley, up to the first sign of a flowering 
stem. Every pot contained six plants of each kind. The rye plants 
were the earliest developed. After three weeks’ growth the plants were 
harvested. Rye gave its maximum yield of dry matter at 20°; barley 
at 25°; wheat at 30°. It is well known that rye can be grown in colder 
climates than wheat; barley is cultivated in higher latitudes than either, 
by reason of its speedy growth. 

A further series of experiments (B) was made on barley, with soil 
temperatures of 10°, 20°, 30°, and 40°. The earliest development was, 
throughout, in II, III, and an extra pot at atmospheric temperature. 
Harvest took place three months after sowing; II, III, and la, were 
then milk-ripe; I was less forward; IV had not fructified, and was 
decidedly unhealthy. The roots exhibited great differences. With I 
they were short and thick, and covered with warty knobs. With II 


* The authors assume throughout the paper that the plants actually received 
potassium in the form in which it was supplied to the solution ; whereas the potas- 
sium in each solution must have existed in combination with all the acids present. 
There is no difference in elementary composition between solutions I and III, save 
that the latter contains less of potassium and phosphoric acid ; yet all the differences 
in the results are attributed to the one supplymg chloride, the other nitrate of potas- 
sium. Solutions IV and V should only be characterised as respectively rich in sul- 
phates and phosphates, and poor in chlorides. See on this subject Gladstone, Phil. 
Trans., 1855, p. 183.—R. W 
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and ITI they were much more branched, the maximum bulk and distri- 
bution being in III. With IV there was a fine network of root 
confined to the top of the pot. 

In a third series of trials (C), barley was grown at the ordinary 
temperature for two months, till the fourth leaf was developed ; the pots 
were then subjected to the same temperatures as in series B. For about 
a week no change was observed; the ill effect of the highest tempera- 
ture then began to appear; there was throughout little observable 
difference between I, II, and Ia. The plants were reaped four months 
after sowing ; IT and III were then nearly ripe, the others less so. The 
character of the roots was similar to that in series B ; the lower part of 
the roots of IV had died away. The following table shows the weight 
of aa substance (in grams) produced at each temperature in series B 
and C :— 


Barley, series B. Barley, series C. 
Num- |Tempe- 
ber. | rature. Leaves Whole Leaves, Whole 
Roots. = | = plant. | Roots.} stalks, om. pliant. 
stalks. chaff. 

Roses Or 1:068 | 5°407 | 1°164 | 7°639 | -740 | 3°883 | 2°707 | 7°330 
Ties«| Be *878 | 4°528 | 2°816 | 8°222 | ‘838 | 5°1382 | 3-180 | 9-150 
III ..} 30° ‘427 | 1°903 | 1°524 | 3°854 | °564 | 2°402 | 2 366 | 5°332 
IV ..| 40° "155 637 137 ‘929 | -234 | 1°776 | 1°463 | 3°473 
Ia. { oe 1°221 | 4°711 | 2:210 | 8°142 | -925 | 3-944 | 3°272 | 8°141 


Plants will receive no apparent injury from a soil temperature of 55°, 
if it last but a few hours. Very young barley plants will endure 50° 
for 4—5 days; but after the plant has produced two leaves, it is killed 
by this temperature in 12—20 hours. 

The temperature of the air during the experiments is recorded. 


R. W.- 


Influence of Light on the Germination of the Kidney-Bean. 
By H. Karsten (Versuchs-Stationen Organ, xiii, 176—195). 


TuE beans selected were as uniform as possible. After weighing, they 
were allowed to germinate between wet blotting-paper, and the shells 
removed. When the roots were sufficiently developed, the beans were 
supported on gauze, with their roots in distilled water. One series was 
then exposed to direct sunlight, the roots only being shaded ; the other 
series was kept wholly in the dark. Each bean was harvested as soon 
as the second leaf began to make its appearance ; this occurred in 15— 
20 days in sunlight, and in 25—30 days in darkness. The number of 
beans germinated in this manner was 564. 

The plants grown in the dark were of far greater length than those 
exposed to sunlight. The proportion of the various parts is shown in 
the following table; the figures represent the yield of 1,000 grams of 
air-dried beans, containing 745 grams of dry, shell-free matter. 
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Stalks a 
Leaves. | of first — Roots. 9 — — 
leaves. | 200°S- ons. | plants. eans. 


Licht {act weight ..| 722-0 | 115-0) 615-0|1038-0| 1551-0 | 4041-0| 1000 

8 dry weight ....| 114°6 | 12°3| 78-3] 87-0} 334°3| 626°5| 745 
fresh weight .| 134 °O | 293 ‘0 |2027 -0| 832 -0| 1582 -0| 4886-0} 1000 
dry weight ..| 22-6 | 19°6| 174°0| 62-4, 277°7| 556°2| 745 


Darkness 


The loss of weight in germination is seen to be greatest in the dark ; 
the leaves had not in this case the nutritive action which they probably 
exercised in sunlight. 

The author made a separate chemical analysis of each part of the 
young plants. The composition of the dried, entire plants is compared 
below with that of the original beans, 1,000 grms. of air-dried beans 
serving as before for comparison.* 


| Grown in light. Grown in darkness. 
Composi- | _ 
tion of | 
original | Compo-| Gainor | Compo-| Gain or 
beans. | sition. loss | sition. loss 
per cent. | per cent. 
SNEED indies neces 19°08 19°82} + 8°92} 16°00| — 16°09 
BNE coco cccccocccess 8°75 | 13°93 |} + 59°16) 842) — 3°82 
Gummy matter ........ 84°92 | 105°89 | + 24°69 | 78°60} — 7°45 
RPGR. .<5 5:00. 00:55.09 00108 146°01 | 74°40! — 49°04 | 62°21) — 57°41 
Cellulose.........es006| 17°47 | 57°97 | + 281°84| 65°57 | + 275-34 
PPOUMA 650500000 000 185°79 | 160°46 | — 13°63 | 168°69| — 9°24 
ee re 30°17 | 34°85 | + 15°49 35°43 | + 17°44 
“aaa 252-81 | 159-20 | — 37-03 | 121-31 | — 52-01 
undetermined...... 
Total dry matter ..| 745 °00 | 626°52 | — 15°90 | 556°23 | — 25°31 


The water in which the young plants grew was examined; it con- 
tained but a trace of solid matter. 
R. W. 


State of a Forest Soil before and after Liming. By 
T. Scuote@sine (Compt. rend., Ixxiii, 1526—1330). 


THE soil in question was composed of sand, with a little clay. It was 
originally covered with oak underwood, and had been in this condition 
beyond the memory of man. A part was cleared 50 years ago, and 
since then regularly treated with dressings of lime, and small quantities 
of farmyard manure. The author found no lime in the soil or subsoil 
of the forest land; while the cultivated soil contained 1°583 per cent., 


* From the method of analysis followed, it seems probable that both starch and 
cellulose were under-estimated ; the large amount of undetermined matter is most 
likely due to this cause.—R. W. 
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and its subsoil ‘609 per cent. He removed from the soils, by displace- 
ment the matters they held in solution, operating for this purpose on 
39 kilograms of each soil. The solution from the forest soil contained 
no nitrates ; that from the cultivated soil held a large amount. The 
cultivated soil yielded considerably more of chlorides, sulphates, and 
lime than the forest soil; but less of potash, soda, and organic matter. 
The author speculates on the formation of calcium chloride in the 
limed soil, by decomposition of common salt brought by rain from the 
neighbouring sea ; he also shows by experiments, that the addition of 
potassium or calcium chloride to a calcareous soil does not apparently 
favour the formation of nitric acid. 


The Spring-Period of Birch and Maple. By J. Scuroeper 
(Versuchs-Stationen Organ, xiv, 118—146). 


Brrcu and maple bleed when bored in root or trunk in spring time, 
before the appearance of leaves. Bleeding can first be obtained from 
the root, then slowly, step by step, from higher parts of the tree. 
Bleeding continues in the root for a short time after it has ceased in the 
trunk. Birch begins to bleed one week before maple, ani continues 
bleeding about one week later, the whole period being six or seven 
weeks. Birch sap, obtained during bleeding, contains *34—1°92 per cent. 
of fruit-sugar; maple sap, 1:15—3°71 per cent. of cane-sugar. With 
birch the proportion of sugar in the sap at any one level diminishes 
very steadily as the bleeding period advances. ‘The sugar appears to 
increase to a slight extent from the root upwards, but beyond a certain 
moderate elevation a rapid decrease takes place. The leaf-buds unfold 
towards the end of the bleeding period, and the richness of the sap in 
sugar may be easily predicted from the stage of development the buds 
have reached. With maple, on the conirary, buds never open till 
bleeding ceases. No sugar being here consumed for the production of 
leaf, we consequently find that the quantity in the sap does not diminish 


till nearly the end of the bleeding period, and that the amount of sugar’ 


is greater in the higher parts of. the tree, instead of smaller, as is the 
case with birch. Both birch and maple contain much reserve starch in 
winter time. Famintzin and Borrodin have observed the annual for- 
mation and disappearance of transitory starch in birch; the author has 
proved by microscopical investigation, that starch diminishes in the bark 
and wood of maple during the development of buds; but, as yet, he 
fails to establish a connexion between the disappearance of starch and 
the formation of sugar. 

Birch and maple sap contain from ‘007 to (034 grm. of albumin per 
litre, and ‘3 to 1°35 grms. of mineral matter. In birch the albumin 
increases during the first days of bleeding, and afterwards diminishes 
more rapidly than the sugar. ‘The mineral matter rises considerably in 
amount as bleeding progresses, and suffers little decrease towards the 
end; the quantity is much less in the higher parts of the tree, though, 
curiously, the potash suffers no diminution. The results with maple 
sap were fewer and less distinct. Birch and maple sap also contain 
malic acid; in birch sap from ‘23 to ‘60 grm. per litre was found ; the 
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amount rose towards the middle of the bleeding period, and then 
decreased. R. W. 


Pyrocatechin, an Element of Living Plants. By E. v. Gorup- 
Besanez (Deut. Chem. Ges. Ber., iv, 905). 


During the examination of the green leaves of the Virginia Creeper, 
Ampelopsis Hederacea, the author obtained a precipitate with lead acetate, 
which, after decomposition by hydrogen sulphide and neutralisation with 
milk of lime, yielded a liquid, which rapidly darkened in colour, and had 
the characteristics of a solution of pyrocatechin in lime-water. From 
leaves gathered in September a body was isolated (in too small quantity 
for further investigation), which was soluble in water, alcohol, and 
ether ; its aqueous solution was precipitated by lead acetate, and gave, 
with dilute ferric chloride, an emerald-green colour, becoming pure 
violet on the addition of a drop of dilute sodium-hydrogen carbonate ; 
it caused the reduction of copper and silver solutions on warming. 
Tartaric acid, potassium-hydrogen tartrate, calcium tartrate, gum, 
and a fermentable sugar resembling inverted sugar, were also found to 


be present. C. R. A. W. 


Contributions to the Chemical History of the Roman Chamo- 
mile. By Campou.tises (J. Pharm. Chim. [4], 337—341). 


Pattone has already published an analysis of the flowers of the common 
chamomile, Anthemis arvenis, from which it appears that it contains a 
peculiar acid, anthemic acid, and a new alkaloid, anthemine. 

The flowers of the Roman chamomile have not yet been analysed, 
although the extract has been studied by several chemists, among 
others by Borntriiger and Gerhardt. 100 grams of the flowers treated 
with ether furnished an extract weighing 6°344 grams. This, on boiling 
with water, yielded 0°738 gram soluble matter. The insoluble residue 
consisted of a waxy looking substance and a small quantity of chloro- 
phyll. The aqueous solution, at first perfectly clear, became turbid on 
cooling, and deposited a yellow granular substance. This yellow body 
dissolved completely in alcohol, and gave the following reactions :—A 
bottle-green precipitate with ferric chloride ; with neutral lead acetate 
and with ammonia, yellow precipitates. It was impure quercitrin. The 
clear portion of the aqueous solution of the ethereal extract treated 
with magnesium sulphate and with ammonia gave a yellowish brown 
precipitate consisting principally of impure magnesium-ammonium phos- 
phate. The aqueous solution, evaporated to dryness and shaken up 
with ether, gave on spontaneous evaporation a residue seen under the 
microscope to consist of prismatic needles, exceedingly bitter in taste, 
and reacting strongly on blue litmus. Its solution gave no reaction 
with ferric chloride; neutral iead acetate gave a very slight precipitate, 
appearing only after some time; calcium and barium chlorides and 
silver nitrate gave no precipitate. On heating, the crystals are decom- 
posed without volatilising. It would appear from these observations 
that the flowers of the Roman chamomile contain a peculiar acid, pro- 
bably identical with that found by Pattone in the flowers of common 
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chamomile. The author’s observations, however, are necessarily in- 
complete, as he has only been able to obtain a minute quantity of the 
substance. 

After exhausting the flowers with ether, the alcoholic extract had no 
longer a bitter taste, but contained a yellowish fatty substance. 

The flowers of Roman chamomile treated with distilled water gave a 
notable quantity of glucose. The amount obtained varied with the 
method of analysis—by Fehling’s solution, 23°498 grams; by the fer- 
mentation method, 14°890 grams per 100 grams of the flowers. It 
would appear that the flowers of the Roman chamomile contain other 
substances than glucose, which reduce Fehling’s solution. 100 grams 
of flowers yielded 6 grams of ash, consisting of— 


J Potassium sulphate...... 0°8103 
Potassium chloride ...... 1:1629 
Soluble matter ..4 bossssium carbonate ....  1°1907 
Alkaline phosphate ......  0°0111 

3°1750 

NE eee ane ee 0°3976 

Calcium phosphate ...... 1°6894. 

Insoluble matter. . Maguesium phosphate.... 0°1593 
Calcium carbonate ...... 0°5798 

2°8252 


The author has repeated the process of Pattone without having been 
able to detect in the flowers of the Roman chamomile the peculiar alka- 


loid discovered by the latter chemist in the common chamomile. 
7. & % 


Allyl Sulphocyanate, a Constituent of the Root of Mignonette 
(Reseda odorata). By A. Vourratu (Arch. Pharm. [2], exlviii, 
156). 

THE root of this plant has a pungent taste, and emits, when cut up, 

an unmistakable odour of lorse-radish. When macerated with hot 

water and distilled, it yields an oily distillate, which, when mixed with 
silver nitrate, turns brown, and forms, after some time, a precipitate of 
silver sulphide. The same distillate boiled with baryta-water yields 
barium carbonate, barium sulphide, and sinapoline. A quantity of 
the distillate was treated for some days with excess of ammonia solu- 
tion, and then evaporated to dryness. A yellow crystalline mass was 
obtained, which was decolorised by boiling with water and animal 
charcoal. The filtrate from the animal charcoal, &c., on evaporation 
furnished a small quantity of a white, shining, crystalline substance, 
which exhibited the reactions characteristic of thiosinnamine, and 


under the microscope the rhombic prisms of that body. 
W. S. 


Sewage as a Fertiliser of Land, and Land as a Purifier of Sewage. 
By J. B. Denton (Chem. News, xxv, 6, 15). 


ANALYTICAL CHEMISTRY. 173 


Analytical Chemistry. 


Estimation of Nitrous Acid in Nitrous Sulphuric Acid. 


G. E. Davins (Chem. News, xxiv, 257—259; xxv, 25) has investigated 
two of the best known methods for this purpose, viz., the “ chloride of 
lime” and the “ permanganate”’ processes. The results of the former 
are apt to be vitiated to some extent by loss of chlorine, to guard 
against which, the author proceeds as follows: Into a stoppered bottle 
having a capacity of 1750 cub. cent., he introduces a litre of water, 
and then 10 cub. cent. of a chloride of lime solution containing 
7 grams of chlorine. The nitrous vitriol is then poured in, the stopper 
instantly replaced, and the bottle repeatedly agitated till there is no 
smell of chlorine; a few drops of indigo sulphate are then added, and 
if the solution keeps its blue colour, the operation is ended. 

The sources of error in the permanganate process appear to arise— 
istly. From the fact that the organic matter which colours the brown oil 
of vitriol of commerce is readily acted upon by the permanganate, and 
is found to vary very much in amount. 2ndly. Some vitriols contain 
more arsenious compounds than others; these would of course act 
equally upon both “chloride”’ and “ permanganate ”’ solutions. 3rdly. 
The large excess of vitriol interferes with the accuracy of the re- 
action. The dilution of the nitrous acid also affects the results. The 
author believes that these sources of error may be reduced to a mini- 
mum by adding the nitrous vitriol to the permanganate solution. 

A series of experiments made by these two methods on the same 
samples of vitriol gave the following average percentages :— 


1. By chloride of lime process.... 0°75 per cent. 


2. By permanganate process ..... 0°63 \ of NO. 


” 


The author likewise gives the results of the estimation of the nitrous 
acid in five different samples of nitrous vitriol by three processes: 
Ist, the chloride of lime; 2nd, the process by which the NO; in 10 c.c. 
of the vitriol is estimated by addition of decinormal permanganate (the 
a permanganate process); 3rdly, the @ permanganate process, in 
which the nitrous vitriol is added to 50 c.c. decinormal permanganate 
until decoloration takes place :— 


Percentage of N2Q3. 
1. Il. III. IV. V. 
184 1119 1609 2239 0-669 
1448 1:064 41501 2128 0570 
58 1117 1418 2159 0673 


Chloride of lime.... 1 
a Permanganate .. 1 
6 Permanganate 1 


‘1 


The chloride of lime process appears to be the best for general use : 
but when the proportion of nitrous acid present is very small, not 
exceeding 0°02 to 0°2 in 100 parts of the sulphuric acid, the permanga- 
nate process is to be preferred, and under these circumstances it is very 
easily and quickly performed. 

VOL. XXV. N 
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According to W. Crowper (Chem. News, xxiv, 237 and 249), Hart’s 
urea process for estimating the nitrous acid in vitriol from the Gay- 
Lussac columus and denitrators is not satisfactory; but he has con- 
trived a modification of it, which appears to give trustworthy results. 
The decomposition of urea by nitrous acid takes place, as is well 
known, according to the equation CN.H,O + NO, = CO, + 4N + 
2H.0. The CO, and N escape with effervescence, and by using an 
ordinary carbonic acid apparatus (the Geissler’s instrument, slightly 
modified, was used by the author), the loss in weight is ascertained, 
and the amount of nitrous acid (N.0;) may be calculated by the pro- 
portion— 

CO, + 4N : NO, = quantity of CO, + N foumd : 2, 
100 76 


re 


which gives « = aD X quantity of CO, + N found. 


By comparing this process with one dependent on the oxidation of 
nitrous acid to nitrogen tetroxide or nitric acid—as by dropping the 
vitriol to be tested into a standard permanganate solution of known 
strength—it was found that the results obtained by the latter method 
were about one-third less than those obtained by the urea process. The 
reason of this the author was unable to discover; but by taking a 
vitriol containing a known quantity of N.O; as determined by the 
“ urea.”’ process, and standardising the permanganate by that quantity, 
results were obtained perfectly agreeing with the quantity of N.O; in 
other samples, as determined by the urea process. 

The original paper contains tabulated results of a series of experi- 
ments in illustration. 

W. S. 


The Separation and Estimation of several Metals by the 
Voltaic Current. By Lecog pe BorsBpaupRan (Compt. rend., 
Ixxiii, 1322). 


By employing an electric current of suitable intensity, it is possible to 
separate directly the more easily reducible metals from those which are 
less so, and to obtain in this manner two distinct groups; the first com- 
prising iron, nickel, cobalt, and zinc; the second, all the other 
metals capable of reduction, the latter group also representing those 
metals which are precipitable by a plate of zinc. 

In the electrolytic separation of two metals (copper and cadmium for 
example), in which the respective reducibility differs but slightly, it is 
found practically advantageous to employ a current somewhat stronger 
than would be necessary, supposing it were intended to avoid the pre- 
cipitation of the less reducible metal. In this way a deposit is in the 
first instance obtained, containing the whole of the more reducivie 
metal, and also a small quantity of the other metal; the solution is 
then poured off, replaced by a liquor free from metallic salts, and the 
direction of the current reversed for a short time. As soon as the 
deposited metals have passed into solution the original direction of the 
current is re-established. The less reducible metal, being now only in 
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very small proportion, remains entirely in solution, while the metal 
which is more easily reduced is deposited perfectly pure. It is some- 
times, though not often, necessary to repeat this operation. 

When a solution of cobalt, nickel, or zine is reduced by galvanic 
influence, it is advisable to supersaturate the solution with ammonia to 
avoid the deposition of oxide. It is found impossible to estimate iron 
correctly by the above method, owing to the great tendency of the 
metal to form peroxide. 

J. W. 


The Separation of Potassium and Sodium. By Tu. ScuLésine 
(Compt. rend., xxiii, 1269—1273). 


THE use of perchloric acid as a reagent for the estimation of potassium, 
has, at the present day, almost fallen into disuse, partly on account of 
the difficulty of preparing the acid, except through the intervention of 
a potassium salt, and partly because the numerical results of test 
analyses have never been published, whereby the accuracy of the 
method has been allowed to remain unproved. The author endeavours 
to show that the former difficulty may be overcome by the use of 
ammonium perchlorate, and that the method is in itself deserving of 
confidence. 

Ammonium perchlorate is prepared by boiling a concentrated solu- 
tion of sodium perchlorate with a saturated solution of sal ammoniac ; 
double decomposition takes place, and the ammonium salt is deposited 
on cooling in fine crystals. The solution of this salt, when boiled with 
dilute nitrohydrochloric acid, is instantly resolved into a mixture of 
perchloric, nitric, and hydrochloric acids, and upon this reaction its 
employment in analysis depends, inasmuch as, owing to the stability of 
perchloric acid it decomposes the saline combinations of nitric and 
hydrochloric acids, transforming the bases into perchlorates. 

The separation of potash and soda is conducted in the following 
manner. The solution of these bases having been concentrated in a 
tared platinum capsule, is mixed with the solution of perchloric acid, 
prepared as above mentioned. The whole is then evaporated to dry- 
ness, or until white fumes begin to appear, which is an evidence that 
the perchloric acid is in excess, and that the transformation of the salts 
is complete. The potassium perchlorate is washed several times with 
alcohol, dissolved in a small quantity of water to separate a little 
adhering soda-salt, the solution evaporated to dryness, and the residue 
again washed with alcohol. The potassium salt is then perfectly pure, 
and may be dried at 250° C. and weighed. The alcoholic solution of 
sodium perchlorate is evaporated with addition of sulphuric acid, and 
the sodium weighed in the form of sulphate. By the above process 
the author has obtained the following results :— 


Potass. 

Quantity used. Found. chloride. 
Potass. chloride.... 0°6432 | Potass. perchlorate .. 1:1939=0°6432 
Sodium ,,. .... 0°3855 Sodium 
chloride. 
| Sodium sulphate .... 0°4678=0°3854 


nN 2 
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Potass. 
chloride. 


Potass. chloride.... 0°0358 | Potass. perchlorate .. 0°064 =0°0345 
Sodium ,,..... 1°2967 Sodium 
chloride. 
Sodium sulphate .... 15705=1°294 
Potass. 
chloride. 


Potass. chloride.... 0°7772 | Potass. perchlorate .. 1:143 =0°777 
Sodium ,, .... 0°00238 Sodium 
chloride. 


Sodium sulphate .... 0°0029=0°0028 
The accompanying experiment shows that the estimation of potas- 
sium is not affected by the presence, in the solution, of barium, calcium, 


or magnesium salts. 
Quantity operated upon— 


Potassium chloride........ 0°0835 grm. 
Magnesium sulphate ...... 0574 ,, 
Sodium chloride .......... 1298 _ ,, 
Calcium chloride.......... 0233 ~—C,, 


After the elimination of the sulphuric acid by barium chloride, and 
conversion of the bases into perchlorates, there was found— 
Potass. chloride. 


Potassinm chloride .......... 071531 = 0°0824 
J. W. 


Estimation of Antimony, and Separation of Antimony from 
other Metals. By Huco Tamm (Chem. News, xxiv, 207, and 
221—223), 

WHEN a neutral and concentrated solution of antimonious chloride is 

mixed with a slight excess of gallic acid, the whole of the antimony 

is separated as insoluble antimonious gallate. This reaction the 
author proposes to utilize for the estimation of antimony, and for the 
separation of antimony from tin, arsenic, and other metals. 

The above mentioned combination of antimony with gallic acid is 
insoluble in a neutral or slightly acidulated liquor, but dissolves readily 
in more concentrated solutions of hydrochloric acid; it is necessary, 
therefore, for the success of the analysis, that the solution be concen- 
trated by evaporation, and any large excess of acid volatilized. The 
precipitate is somewhat bulky, but settles rapidly. It cannot, however, 
be washed on a filter, since it invariably passes through the filter as 
soon as the acidulated mother-liquor has beeh washed away ; the mixed 
mode of decantation and filtration must, therefore, be resorted to, 
which in this particular instance presents neither inconvenience nor 
difficulty. 

Antimonious gallate dried at 100° CC, has the composition 
Sb,0;(C;H.O3)2 + 3H,O, and contains 40°85 per cent. of metallic anti- 
mony. It is exceedingly hygroscopic. 

The author does not insist that the antimony shall be weighed in the 
form of antimonious gallate, although the composition of the precipitate 
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is perfectly definite; it may, if preferred, be dissolved in hydrochloric 
acid, and the antimony precipitated by sulphuretted hydrogen in the 
usual way. 

Solutions of antimonic chloride are unfit for the estimation of this 
metal by gallic acid: they must, therefore, before precipitation, be re- 
duced to the state of antimonious chloride. This reduction is readily 
effected by mixing the slightly acidulated solution of antimonic chloride 
with a solution of potassium iodide, when the following reaction 
ensues— 


SbCl; + 2KI = SbCl, + 2KCl + 21. 


The iodine and excess of acid having been removed by evaporation, 
the solution is ready to be precipitated by gallic acid. 

Separation of Antimony from Arsenic.—Potassium iodide, which in 
presence of hydrochloric acid reduces antimonic chloride to the state 
of antimonious chloride, with evolution of iodine, reacts in a similar 
manner upon arsenic acid, which it reduces to arsenious acid — 


This reaction greatly facilitates the separation of the two metals. 
The antimony is estimated by gallic acid in the manner already de- 
scribed, and the arsenic precipitated subsequently by sulphuretted 
hydrogen. 

Separation of Antimony from Tin.—Potassium iodide has no reducing 
effect upon stannic chloride, but when an excess of iodide is introduced 
into the solution a double decomposition takes place, and the liquor 
consists of a hydrochloric acid solution of stannic iodide. Experience 
has proved that gallic acid separates antimony from stannic iodide 
much more readily than from the perchloride of the same metal. If 
the quantity of potassium iodide employed has been properly adjusted, 
the antimonious gallate settles very rapidly in the liquor; on the con- 
trary, when the operation has been badly conducted, the antimonious 
gallate is mixed with stannic oxide, and the whole remains in suspen- 
sion without subsiding. In this case the liquor should be rejected as 
unfit for a successful separation. 

The separation of antimony from arsenic and tin is conducted in a 
manner similar to the separation of antimony from tin. In this 
instance the author is scarcely satisfied with the results he has obtained, 
and does not consider that he has succeeded in solving satisfactorily 
the difficult problem of the ready separation of a mixture of arsenic, 
antimony, and tin. 

J. W. 


The Analysis of Chrome Ore. By Joun Ciarxk (Chem. News, 
xxiv, 304). 


WuEeEN chrome ore is attacked by fusion with acid sulphate of potassium, 
the precipitate of chromium oxide subsequently obtained retains a 
portion of the alkaline salt with great persistence, and serious varia- 
tions not unfrequently occur in the assaying of chrome ores, owing to 
the inadequate attention which is too often paid to this circumstance. 
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The method of operating introduced by the author in the present paper 
completely eliminates this source of error. 

One part of the levigated ore is mixed with eight parts of a mixture 
of sodium hydrate and calcined magnesia, and the whole ignited strongly 
for one hour in a platinum crucible. The contents of the crucible are 
afterwards dissolved in dilute sulphuric acid, and the chromic acid 

estimated by the addition of double iron salt, and titration of the 
excess of the latter by standard dichromate. The results obtained by 
this method were highly satisfactory. 

In commenting upon this process, Hugo Tamm remarks (Chem. 
News, xxiv, 305) that it is not well adapted for the complete analy sis 
of chrome ore, inasmuch as magnesia is one of the constituents 
of this mineral, and further, that the caustic soda employed invariably 
contains silicic acid and alumina. He recommends the adoption of the 
following method. 

One part of the ore is fused with 15 parts of acid sulphate of potas- 
sium, and the excess of acid is volatilised. 10 parts of nitre and 10 parts 
of potassium carbonate are then projected into the crucible, and the 
whole mass is fused and stirred. The contents of the crucible are next 
disintegrated with boiling water, the solution filtered, and the alkaline 
liquor first acidified with hydrochloric acid, then rapidly neutralised 
with ammonia and ammonium carbonate. By this means silica, alu- 
mina, and oxide of manganese are got rid of. The solution is then acidu- 
lated with considerable excess of hydrochloric acid, and after complete 
reduction of the chromic acid, precipitated hy ammonia. The oxide so 
obtained is not quite free from alkaline salts, but if it be redissolved 
and precipitated a second time (an operation which is indispensable) 
it will, after careful washing, be found practically free from all im- 


purities. 
J. W. 


Separation of Iron Oxide from Uranium Oxide, and Estima- 
tion of Phosphoric Acid by means of Uranium. By H. 
RHEINECK (Chem. News, xxiv, 233). 


DissoLve the nixed oxides in nitric acid, nearly neutralise with sodium 
carbonate, add sodium acetate, and dilute with water to fifty times the 
weight of the oxides present ; then heat the mixture on a water-bath, 
when the iron oxide will be precipitated. Some of the precipitate thus 
produced which had not been thoroughly washed, was found, after stand- 
ing some time, to be mixed with a crystalline body, which could only be 
removed by heating with a large quantity of water. 

A similar substance is also produced when sodium acetate is added 
to any aqueous solution of uranium. The analysis of the compound, 
prepared in this manner, indicates the formula (U,0,).Na.3C,H;0;,* 
which is the salt described by Wertheim as obtained by mixing acetic 
acid combinations of uranium and soda in aqueous solution. 

For the volumetric estimation of phosphoric acid, the author prefers 
to take of the double salt 23°6 grm. to 1 litre of water, so that 1 c.c. 


* Equivalent formule are used in this paper. 
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indicates 000355 grm. of PO;. The mode of procedure is similar to 
that recommended by Stohnmann. 

It was found that the action of sodium phosphate on the double salt 
can be expressed by the equation— 


Na,HPO, + (U,0,)2.Na.8C,H;0, = 3C,H,NaQ, + (U,02).HPOs. 
A. F. 


Estimation of Glucose. By F. Juan (Compt. rend., lxxiii, 1397). 


MILton and Commaille have shown that cuprous oxide in solution pre- 
cipitates an equivalent quantity of silver in the metallic state from an 
ammoniacal solution of silver chloride. This fact has been utilised by the 
author thus: the precipitate of cuprous oxide produced in an alkaline 
cuprotartrate solution, is dissolved in hydrochloric acid, supersaturated 
with ammonia, and mixed with excess of ammonia-nitrate of silver; 
and the resulting precipitate of metallic silver is weighed: the test- 
numbers given are satisfactory. 


C. H. G. 


Estimation of Citric Acid. By J. Creuse (Pharm. J. Trans. 
[3], u, 547). 

THE process devised by the author for the estimation of citric acid, 
depends upon the precipitation of an alkaline citrate by barium acetate, 
the resulting barium citrate being perfectly insoluble in alcohol of ‘805 
sp. gr., while the alkaline acetates and barium acetate are freely soluble 
in that liquid. The presence of alkaline acetates does not in any way 
interfere with the reaction. If the citric acid is already in combina- 
tion with an alkali, one or two grams of the salt are dissolved in 20 c.c. 
of water, and the solution exactly neutralised with ammonia or acetic 
acid as may be required; a slight excess of barium acetate is then 
added, and afterwards twice its volume of alcohol of 95°. The whole 
is then allowed to remain undisturbed for 24 hours. The barium 
citrate which at first resembles a thick jelly, has by that time become 
denser and easier to wash. The precipitate is then thrown on a filter, 
washed with alcohol 63° and dried at a moderate heat. 

To obtain accurate results, it is necessary to estimate the barium in 
the precipitated citrate. The filter is therefore burnt, and the ashes 
together with the precipitate ignited gently with a few drops of sul- 
phuric acid, until a constant weight is obtained. Every three mole- 
cules of barium sulphate obtained represent one molecule of citric acid. 

When it is required to estimate the citric acid of a non-alkaline 
citrate, soluble or otherwise, a certain weight of the salt is first heated 
carefully with a solution of caustic potash, the heat being applied 
sufficiently long to decompose the salt thoroughly, but not to such an 
extent as to alter the citric acid. The liquid is then filtered, and the 
filtrate, after neutralisation with acetic acid, treated as a solution of an 
alkaline citrate. 

The author does not give any test-analyses, but appends several 
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analyses of metallic citrates; principally the double salts of bismuth 
with the alkalis, which are of variable composition. 

A peculiar class of quadruple citrates is briefly alluded to, in which 
an alkaline citrate plays the part of a base, and a certain metallic 
salt the part of an acid. Thus phosphate, hypophosphite, valerate 
of iron, &c., were found to dissolve readily in solutions of the alkaline 
citrates, and to lose more or less entirely when thus combined, their 
special characteristics as salts of iron. 


J. W. 


Detection and Estimation of Earth-nut Oil in Olive Oil. 
By A. Renarp (Compt. rend., Ixxiii, 1330—1332). 


TuIs process is based upon the presence of arachidic acid in earth-nut 
oil. The oil to be examined is saponified, the soap decomposed by hydro- 
chloric acid, and the resulting fatty acids converted into lead salts. 
The oleate of lead is removed by ether, and the remaining salts are 
again decomposed by hydrochloric acid. The fatty acids are then dis- 
solved in alcohol of 90°, and the solution left to cool. If earth-nut oil be 
present, abundant crystals of arachidic acid will soon be seen to form. 
The crystals are washed with alcohol of 70°, in which they are per- 
fectly insoluble, dissolved in boiling absolute alcohol, and the solution 


is evaporated to dryness and weighed. In reckoning the amount of 


arachidic acid obtained, allowance must be made for the quantity dis- 
solved by the alcohol of 90°. 100 parts of such alcohol at 15° dissolve 
‘025 of arachidic acid. 

The mean amount of arachidic acid found by the author in com- 
mercial earth-nut oil is 4°51 per cent. in oil expressed in the cold, and 
4°98 per cent. in that expressed with the aid of heat. 

This process will not succeed with a mixture containing less than 4 
per cent. of earth-nut oil, but with a 10 per cent. mixture the result 


obtained by the author was within one per cent. of the truth. 
J. B. 


New Method of Estimating Morphine in Opium. By W. 
Sre1N (Arch. Pharm. [2], exlviii, 150—156). 


‘THis method is based on the reduction of iodic acid by morphine, 
the separated iodine being dissolved out by chloroform, and the quan- 
tity of morphine determined by diluting a quantity of the aqueous 
opium extract of given weight with known quantities of water, till 
on agitating the liquid with chloroform, the layer which rises to the 
surface no longer exhibits a perceptible brown colour. 

The limit of dilution at which the coloration becomes imperceptible, 
must be determined by each cbserver for himself, by operating in a similar 
manner on a pure morphine solution of known strength: the author finds 
that his own eye is capable of detecting a tint equivalent to 1 pt. of mor- 
phine in 20,000 parts of water. Alcohol, acetic acid, hydrochloric acid, 
ammonia, and the fixed alkalis, prevent the appearance of the colour, 
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or retard it. Warming before addition of chloroform on the contrary 
promotes the reaction, but the solution must be allowed to cool again 
before the chloroform is added ; if the liquid be not warmed, it will be 
necessary to wait at least half an hour before adding the chloroform. 

Before proceeding to the actual estimation, it is necessary to re- 
move certain bodies which act upon iodie acid in the same manner as 
morphine. This may be effected by treating the opium powder with 
cupric sulphate, extracting with water to which a few drops of sulphuric 
acid are added, then heating and filtering. The bodies prejudicial to the 
reaction remain on the filter, the morphine being contained in the 
filtrate. 

The mode of performing the process is as follows: 0°1 grm. opium 
powder, and an equal or double weight of cupric sulphate or acetate 
are introduced into a small flask, moistened with a few drops of dilute 
sulphuric acid, then heated to boiling with 100 grams. of distilled 
water, and the whole is left to stand for a quarter to half an hour. 
The liquid is then filtered: 6 c.c. of the filtrate is mixed with about 
6 centigrams of iodic acid and two or three drops of rectified sulphuric 
acid, and, as soon as the iodic acid is dissolved, 3 cub. cent. of chloro- 
form free from alcohol is added. The mixture is then repeatedly 
shaken for a quarter of an hour, and left to stand to allow the chloro- 
form layer to separate. 


W. S. 


Estimation of Morphine in Opium. By Joun T. Mitirr 
(Pharm. J. Trans. [3], ii, 465—467). 


THis method is likewise based on the reduction of iodic acid by mor- 
phine. Aqueous iodic acid is added to a known weight of opium in 
solution, and after the lapse of a few minutes, the liberated iodine is 
washed out by shaking the mixture with carbon bisulphide. The 
sample colour thus produced is then compared with another, the stand- 
ard colour, prepared in the same manner, but from a solution of 
morphine of known strength; and their intensity equalised by adding 
carbon disulphide to the deeper. 

The results obtained by this process, although generally lower, are 
considered nearer approximations to the truth than those obtained by 
ordinary methods of precipitation. 

The tollowing table exhibits a few of the author’s results :— 


Percentage of Weight of Amount of P t f 
crude morphine | precipitate after | real morphine in r — i b 
by Br. Pharm. washing precipitate — 0s y 

process. with chloroform. | by new process. eo 
10°2 9°3 7°81 | 8:1 
6°4 61 5°76 6°43 
9°5 8°7 7°4 8 48 
17°4 15°8 14°0 142 
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Method of Assaying Silver adopted in the Assay Offices of the Indian 
Mints. By H. E. Busreep (Chem. News, xxiv, 243, 259). 


Assay of Gold and Silver. By T. W. Btossom (Chem. News, 
xxiv, 14, 42, 269). 


New Form of Gas-Apparatus. By JouHn Parry (Chem. News, 
xxiv, 282). 


Technical Chemistry. 


Manufacture of Red Lead. By G. Mercier (Ann. Ch. Pharm., 
clx, 252—256, in abstract from Ann. des Mines [6], xix, 1). 


THE usual process of manufacture of red lead by exposing massicot in 
trays in the same furnace that serves for the production of the massicot, 
is tedious, and very often gives an extremely small yield. This is 
evidently due to the changes of temperature to which in such a furnace 
it is of necessity exposed. 

The principal thing to be attended to, next to access of sufficient air, 
is constancy of the right temperature; for the temperature at which 
massicot takes up oxygen, and that at which red lead loses it, lie very 
near each other. The most favourable temperature for the formation 
of red lead approaches that of a dull red heat, without however, 
reaching it. 

The greatest beauty in the red lead corresponds to the greatest 
increase in weight in the massicot: this is about 2 per cent. But after 
the maximum weight is reached, the brilliancy of the red lead can still 
increase or diminish through a change i in its molecular condition. 

The author has constructed a furnace for use on the large scale, 
best adapted for the manufacture of red lead. It is essentially a large 
mufile, round which the fire plays in a great number of small channels. 
By means of easily worked dampers in certain of these channeis, the 
heat can be regulated at pleasure in that part of the furnace. By this 
furnace ‘in full action, and continuously worked, about 4 tons of red 
lead may be produced in 24 hours. 

E. D. 


Changes in the Quality of Well-Waters arising from their 
Proximity to Cemeteries. By Jutes Lerorr (J. Pharm. 
Chim., t. 4, xix, 330—337). 


Tue author has sought to determine if the water of wells situated at - 


considerable distances from cemeteries can be contaminated with the 
products of the decay of nitrogenous organic matter. From obser- 
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vations made in Saint-Didier (Allier) he concludes that the evidence of 
contamination may be found in wells situated beyond the limits legally 
prescribed. By a decree of the 7th March, 1808, it is forbidden to 
sink a well within 100 meters of the graveyard. . 

Z. B. F. 


Experimental Inquiries into the Properties of Drying Oils. 
By M. Sacc (Compt. rend., Ixxiii, 1274—1276). 


2,500 GRAMS of raw linseed oil boiled for ten minutes with 30 grams 
litharge and 30 grams of minium, then cooled in a close vessel and 
weighed at the end of 24 hours, lose only 60 grams in weight. This 
loss is so small that boiled linseed oil may be regarded as a simple 
isomeric modification of the raw oil. 

Linseed oil boiled until it loses 5 per cent. of its weight, assumes 
the consistence of molasses, and changes into a mass resembling caout- 
choue when it has lost 12 per cent. 

To test the drying properties of these preparations they were applied 
to the same deal board. That boiled for ten minutes was transformed 
at the end of 24 hours into a fine transparent varnish; that which was 
of the consistence of molasses was not resinified at the end of 15 days ; 
and that which had passed into the state of caoutchouc remained 
unaltered. The increased drying properties of boiled linseed oil are 
therefore not due to concentration of the oil. 

To prove that the resinification of linseed oil is due to absorption of 
oxygen, thin layers of the oil were laid upon plates of zinc, and it 
was found that an increase in weight took place during resinification 
equal to about half the weight of oil used. The thinner the layers of 
oil, the more quickly they dry, and at 5° the absorption of oxygen is 
one-half less rapid than at 15°. 

J. B. 


Composition and Heat of Combustion of Lignites. By 
A. Scueurer-Kestner and C. Meunier (Compt. rend., 
Ixxili, 1832—1336). 


I. Harp lignite from Fadeau (Bouches-du-Rhéne) : black compact mass, 
with dull conchoidal fracture. _ 

II. Rich. lignite from Manosque (Basses-Alpes): friable mass, 
having an unctuous aspect, black colour, and uneven fracture. 

III. Hard lignite from Manosque : black compact mass, with shining 
conchoidal fracture. 

IV. Rich lignite from Bohemia: compact mass, with uneven fracture, 
black and shining. 

V. Lignite passing into fossil wood, from Bohemia: aspect dull in 
the direction of the woody fibres, shining in the tranverse direction. 
The fracture displays a stratification of closely lying layers. 

VI. Fossil wood passing into lignite: much resembles the pre- 
ceding. 
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I II | III 
Volatile 5 Volatile Volatile 

Crude. | Pure. part. Crude. | Pure. part. | Crude.| Pure. part. 
Water....| 8°27) — | — | 1-00 — | — | 7-e2} — | — 
Carbon ..| 55°30) 72°98) 25°78) 55°26 70°57) 13°91! 56°68| 66°31| 36°75 [ 
Hydrogen.| 3°06) 4°04) 11°09| 4°26 5:44) 10°37) 4:15| 4°85/ 9-10 } 
Oxygen ..| 17°41) 22°98, 63°13) 18°78, 23°99) 45°72) 24°65| 28°84) 54°15 
Ash......| 15°96) — — | 20°70) — — | 6°70; — _ 

100 {100 |100 100 (100 |100 100 /|100 /|100 

| 


Heat-units. Heat-units. | Heat-units, 
Heat of combustionobserved 6483 | .......e00++ 7863 cece ccccceeees 6991 
» calculated by Du- 
jaar... “t a | eereere 5782 
Sum of heats of combu- ‘ns eee | 
tion of clements.. ine 7270 coro resccece 7551 rr 7006 
IV V. VI 
Volatile Volatile Volatile 
Crude. | Pure. part. Crude. | Pure. part. | Crude. | Pure. part. 
Water....| 2°39) — — 10 41; — — | 1060; — — Ed 
Carbon ..| 72:03) 76°58) 68°95) 57°06] 66°51) 32°56) 57°72! 67°60) 33°28 
Hydrogen.| 7°78) 8°27) 10°97| 4°05) 4°72} 9°50 3°89) 4°55) 9°38 
Oxygen ..| 14°24 15°15) 20°08} 24°68) 28°77) 57°94 23 78| 27°85) 57°34 


Ser 3°56) — — 3°80) — — 4°01 a 


100 {100 100 100 = |100 100 100 100 100 


Heat-units. Heat-units. | Heat-units. 

Heat of combustionobserved 7924 | ........+.6. 63858 | .occcececeeess 6311 

», calculated by Du- : 

long’s law ... 8343 trees en eees 5759 ee 
Sum of heats of wher 

hgh» healing } GOOD | occ cc cece GOID | cccccccecsccce JOLO 


| 


Except in one case, in which the amount of hydrogen is very high, 
the heat of combustion is greater than that calculated according to the 
law of Dulong; and in all cases it is less than the sum of the heats of | 
combustion of the elements, carbon and hydrogen. In this respect the 
lignites are distinguished from coal, which always gives a calorific 
power greater than that of the carbon and hydrogen. It is impossible, 
therefore, to judge of the value of a combustible of this kind from its 
elementary composition. J. B. | 
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Temperatures of Inflammation and Detonation of Explosive 
Compounds. L. Leyeur and P. Cuampion (Compt. rend., xxiii, 


1478). i 
Priming powder for Chassepot ........ ...seeeeeees 191 
EE NE odd nlks Veen dnendecnediaonnes 200 
Powder formed of chlorate of potash 1 part, sulphur 

BIN 646064 006s ebes denese ne ve 160 eesheeeren es 200 
Abel’s protoxide (paper-pulp) ........ .cceeeccceeees 205 
Gun-cotton......... TT UT TTT TTT ETT Te 220 
Powder formed of sulphide of antimony 1 part, chlorate 

Ee 8 I ono sccccdine cecesecenecesees seen 280 
EME 5s cn0s nevgdmvscecesccctsonsesees 288 
SN Ah 6046606 Dhccvevnnsoeed decd ee seregeus 295 
Picrate of mercury 
Picrate of lead pstmt eee eT TT Ter TT TTT eT eT 296 
Picrate of iron 
Picrate powder for torpedoes ............eeseeseees 315 
PaeGe DUNE BOUND, ¢ 00s. ovcvssesececese ceaveese 358 
Be I a5 6 sce scosbevesesecdsesssecenes 380 
BE SN 6 oo ees coceenesncsscdecncecennsens 315 
Picric acid, picrate of magnesia, of ammonia, of potash 336 
Nitroglycerin detonates ........cceesecececees 256—257 
Inflammation of sulphur in the air.......-........4.. 246 

J. B. 


Recovery of Sugar from Molasses by Baryta. By G. Lunas 
(Dingl. polyt. J., ccii, 164—169). 


Tue solution of baryta is evaporated in an ordinary vacuum-pan to 
such a point that it would set solid if allowed to cool, then run straight 
into a number of iron boxes, which, when filled, can be lifted by two men. 
A certain quantity of molasses is immediately run into the hot baryta. 
The mass sets in a few minutes, and is then emptied into an iron cistern 
capable of holding the contents of 100 of the boxes, and having a 
pierced false bottom covered with a linen cloth. The mass is allowed 
to drain in this cistern for a considerable time, and is then washed with 
water as long as any colour is extracted. . 

The washed sugar-baryta, still containing excess of baryta and sul- 
phide of barium, is then mixed with water in other cisterns, and treated 
with a current of carbonic acid proceeding from the fermentation of the 
uncrystallisable sugar first drained from the mass of sugar-baryta. The 
syrup of sugar is separated from the deposited carbonate of baryta, 
partly by subsidence and partly by the use of filter-presses, and the still 
remaining sulphide of barium is got rid of by successively adding a 
solution of sulphate of zinc in very slight excess, and then sulphate of 
alumina, which forms (it is said) an insoluble double salt with that 
excess. This solution of sugar, treated as any other, yields a product 
pure enough to go into direct consumption. 

The remainder of the paper is devoted to the preparation of potash- 
salts from the residues of fermentation. 


C. H. G. 


SS 
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Application of Oxygen to the Freeing of Petroleum Springs 
from Paraffin (Dingl. polyt. J., ccii, 194, from the “San Francisco 
Scientific Press,’’ 1871, 98). 


Oxycen, under high pressure, is conveyed, by means of piping, to 
gradually increasing depths in the borings, &c.; the flame starting at 
the mouth, naturally descending with it, burns or melts the deposit of 
solid paraffin which impedes the flow of the oil. 

Nothing is said as to the material of which the pipes are made. 


C. H. G. 


Blumer’s New Aniline Blue for Printing (Dingl. polyt. J., ccii, 
193). 


BuiumMeER-ZwEIFEL has patented a process by which he produces a 
new analine-blue. He prepares a paste from 100 grams starch and 
1 litre water, and adds to it while warm 40 grams chlorate of pot- 
ash, 3—4 grams iron vitriol (Eisen vitriol), and 10 grams sal am- 
moniac. The well mixed paste is then fully cooled and mixed with 
60 grams hydrochloride of aniline, and immediately used. Instead of 
the hydrochloride the tartrate of aniline may be used. ‘The printed 
goods are oxidised, then passed through warm or faintly alkaline water 
whereby the blue colour is developed. 
C. H. G. 


The Impregnation of Wood for Use in Mines, &c. (Dingl. 
polyt. J., ecii, 174—182). 


Aw exposition of the various processes employed from time to time for 
this purpose, and an account (incomplete) of certain comparative ex- 
periments on the value of some of them. As a general result it may be 
stated that the impregnation of wood with sulphate of copper, or with 
creosote oils, or their vapours, is of service in rendering the wood three 
or four times as lasting as unprepared material of the same quality. It 
has also been found that wood well soaked in the brine from salt-works, 
lasted in good condition for 13 years in a brown coal mine where un- 
treated wood had to be changed every two years. 
C. H. G. 


Use of Molybdic Acid in Dyeing (Ding]. polyt. J., ccii, 192). 


Remarks that as yet no useful results have been obtained with this 
material, but that the subject merits further attention. 
C. H. G. 


Pyrometric Researches on a Clay from Eisenberg. By UV. 
Biscuor (Chem. Centr., 1871, 719). 
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Fabrication of Caustic Baryta and Sulphide of Barium. 
By Dr. G. Lunes (Dingl. polyt. J., ecii, 76—80). 


A DESCRIPTION of the work actually done in a French factory, where 
large quantities of these bodies are prepared for use in recovering 
sugar from molasses. C. H. G. 


Coating of Metallic Articles with a nearly costless, Permanent, 
Shining Black Coat. By C. Puscuer (Dingl. polyt. J., ccii, 
92). 

Tue bodies to be coated are supported above the surface of some coal- 

dust strewn over the bottom of an iron box fitted with a lid, and the 

box is then set ona brisk fire. The vapours given off from the coal 
cover all the articles with an even black coat, which is not sticky, and 

has no smell even when hot. C. H. G. 


The Colouring of Veneers. By C. Puscrer (Dingl. polyt. J., 


ecli, 95). 


Tue raw veneer, soaked for half an hour in a 10 per cent. caustic soda 
solution, and then well washed, takes colour through and through. 
As it becomes soft and leathery, it is necessary to dry it, after staining, 


under pressure between pasteboards. 
C. H. G. 


Porcelain Photography in America, (Chem. Centr., 1871, 
684.) 


Sivpty prints taken from an ordinary negative on an albuminised and 
collodionised surface of porcelain, instead of on paper. They are not 
burnt in. 


C. H. G. 


Tartaric Acid Making. By M. Kurrz (Chem. Centr., 1871, 
713—716). 


THE subject is naturally divided into two parts. The preparation of 
tartrate of lime, and that of tartaric acid from the latter. Each branch 
is fully treated, but there does not appear to be anything new, except 
in the details of working. 


C. H. G. 


Application of Glycerin to Mercerise and Mordant Vegetable 
Fibre. By A. BurGemetster (Chem. Centr., 1871, 720). 


Ir ordinary sulphate of iron be first mixed with glycerin and then with 
an excess of caustic alkali, a nearly colourless solution is obtained, 
which does not deposit any ferrous oxide, even at the boiling heat, but 
gives up its iron almost to the last trace to vegetable fibre, which 
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thereby becomes mordanted in a more thorough manner than is possible 
when acid solutions are employed. The excess of alkali present pre- 
pares the cloth to take the iron, and removes the “dead ”’ fibres at the 
same time. The process is in use in England. 


C. H. G. 


Printing-colours for Artificial Alizarin. By Dr. H. Grorue 
(Dingl. polyt. J., ecii, 883—86). 


A numBER of recipes based on the use of a paste containing 10 per 
cent. of real colouring matter. 
C. H. G. 


Casein as Thickening for Colour-printing. (Dingl. polyt. J., 
ecii, 94). From Bulletin de la Société industrielle de Mulhouse. 


Potato-testing with Solution of “Salt.” By Dr. W. Scuuirze 
(Dingl. polyt. J., ecii, 86). 


Suows that the method, based on the use of solutions of salt of known 
densities, is troublesome and inaccurate. C. H. G. 


Oxide of Iron for Purification of Coal-gas. (Ding. polyt. 
J., ecii, 91). 


Draws attention to the fact that natural ferric oxide is applicable to 
the purification of gas, and that another source of an analogous 
material is found in the residues of the aniline factories. 

C. H. G. 


Dyeing Alpaca with Iodine-green (Dingl. polyt. J., ccii, 193). 
Some criticisms of a former paper with the same title. 


C. H. G. 


Estimation of the Melting and Setting Points of Commercial 
Paraffins (Dingl. polyt. J., ecii, 193). 


Nozruincnew. A chip of paraffin is thrown on the surface of hot water, 
the temperature of which is observed at the moment when the melted 
drop loses its transparency. C. H. G. 


Alum Crystallisation. By ALberr Sriassny (Dingl. polyt. 
J., ecii, 191). 


Aum was obtained crystallised in rhombic dodecahedrons from a solu- 
tion of alum to which a little potash had been added. A similar 
result was obtained with iron and chrome alums, but the crystals were 
not so regular. C. H G. 


Re aye 
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VII—On the Composition of Natural Tantalates and Niobates. 
By C. RamMMEtsBerG, Member of the Academy of Sciences of Berlin. 


THe minerals containing tantalum and niobiwm occur only in a few 
localities of the globe, and there only in small quantities. They are 
principally found in the granitic rocks of Scandinavia, Finland, the 
Ural (the Ilmen mountains, near Miask), Bavaria (Bodenmais), France 
(Limoges), the United States (Massachusetts, Connecticut, New 
Hampshire), and Greenland. Besides those minerals the principal 
elements of which are formed by tantalum and niobium, many others 
may exist containing only traces of these rare elements, but it is still 
very difficult in such cases to detect them; we know, however, that tin- 
stone (Zinnstein) and wolfram belong to this class. 

The history of the mineralogical and chemical investigation of the 
tantalum minerals, begins in 1801, when Hatchett, in a black 
mineral from Massachusetts, afterwards named columbite, found a new 
metallic oxide, “columbium oxide;” and precisely at the same time, 
Ekeberg, in a similar mineral from Kimit, in Finland, called tan- 
talite, and in another from Ytterby, in Sweden, named yttrotanta- 
lite, detected a new oxide, called ‘tantalum oxide.”’ Some time after- 
wards Wollaston asserted that columbium oxide and tantalum oxide 
were identical, and in consequence the name “tantalic acid” was 
then adopted by chemists. 

The chemical properties of the combinations of tantalum were 
investigated by Berzelius, who used’ in his experiments only the 
Finnish and Swedish tantalites, or the acid extracted therefrom. To him 
we are also indebted for the method of analysing these minerals with 
bisulphate of potash. 

The number of the tantalum minerals was increased by pyrochlore 
fergusonite, aeschynite, euxenite, polycrase, samarskite and others, and 
analyses were published by Wéhler, Hartwall, Hermann, Scheerer, 
N. and A. Nordenskiéld; but the most successful researches in this 
department of science are the work of Henry Rose. 

In the year 1835, Breithaupt asserted that tantalite (columbite) 
is isomorphous with wolframite; likewise fergusonite with scheelite. 
Gustav Rose, in 1845, pointed out by special researches, that colum- 
bite has really the form and angles of wolframite; and Henry Rose 
was thereby induced to investigate more especially the minerals and 
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combinations of tantalum, and to inquire into the cause of the great 
differences of specific gravity observed by Wollaston, in the tan- 
talic acid of Finnish tantalites on the one hand, and of Bavarian or 
American columbites on the other. 

_ This was the beginning (in 1840) of the memorable series of researches 
continued by Henry Rose for twenty years till his death. The dis- 
covery of a new element, niobium, was a splendid result of this great, 
laborious, and, in every sense, difficult investigation, and history will 
for ever attribute to it an honourable place in science. And although 
the celebrated founder of Analytical Chemistry failed to discover the 
right path, nevertheless young chemists, in studying that long series 
of memoirs on tantalum and niobium, published in Poggendorf’s Annalen, 
will be able to trace it out for themselves, and will also understand 
by what circumstances the guide was diverted from the right way and 
fell unconsciously into error. 

In 1844 H. Rose declared his belief that the metallic acide of the 
Swedish and Finnish tantalites-were one and the same, viz., the true 
tantalic acid described by Berzelius, but that the tantalites or 
columbites from Bodenmais and America contained two acids, one 
much resembling tantalic acid, or perhaps identical with it; the other 
a new acid, which he named xiobic acid. These results were deduced 
from the study of the volatile chlorides formed by heating the acids of 
those minerals mixed with charcoal in chlorine. By this treatment the 
acid of the Bodenmais tantalite yielded two different chlorides, one 
of which was yellow, fusible, and comparatively more volatile; the 
other, white and infusible. On decomposing the latter with water, 
and treating the acid thereby separated with carbon and chlorine, both 
chlorides again appeared ; but after several repetitions of the process the 
acid gave only the white chloride, niobium chloride, which was changed 
by water into niobic acid. . 

In 1846 H. Rose, after a long series of researches, became convinced 
that the second acid of the columbites was not identical with tantalic 
acid, though very similar to it. He named it pelopic acid, and stated 
that the yellow tantalum chloride was so like pelopic chloride, that 
along series of experiments had been necessary to convince him that 
the two were not identical, pelopic acid having indeed very much the 
appearance of tantalic acid mixed with niobic acid. Seven years after- 
wards he became still further convinced of the separate identity of 
niobic and pelopic acid, but at the same time a very remarkable con- 
nexion between the two acids came to light. 

When pure niobic acid was mixed with a very large quantity of 
carbon and slightly heated in chlorine, only the yellow chloride ap- 
peared, but the acid separated therefrom gave, when treated in the 
same manner, both chlorides, the yellow and the white. Hence it fol- 
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lowed that both were combinations of the same element, and as the 
yellow (pelopic chloride) contained a larger proportion of chlorine, 
pelopic acid must be a higher degree of oxidation than niobic acid. A 
long time elapsed, however, before Rose determined on changing the 
adopted designation, but in 1852 he resolved to change the name of 
pelopic acid into niobic acid, and that of the former niobic acid into 
hyponiobic acid. 

The formula of tantalic acid had been taken by Berzelius as Ta,03; 
Rose adopted TaQO,, and likewise for niobic acid NbO,; for hypo- 
niobic acid Nb,O3. 

It is easy to conceive that two chlorides can be formed in the same 
process; various examples of such formation may indeed be adduced ; 
but Rose never succeeded in changing niobic acid by reducing 
agents into hyponiobic acid or in oxidising the latter. The change of 
the one acid into the other could be effected only through the medium 
of the chlorides; and moreover not directly, for Rose has not shown 
that the yellow hyponiobic chloride is changed by chlorine into the 
white niobic chloride. 

With regard to the natural combinations, it was thus far established 
that Swedish and Finnish tantalites and yttrotantalite contain tantalic 
acid, TaQ., whereas the columbites from Bavaria, North America, 
Greenland, and the Ural contain hyponiobic acid, Nb,O3. 

Marignace, by a series of very important researches, had found that 
the fluorides of silicium, zirconium, titanium, and tin, combined with 
those of mono- or bi- valent elements, are isomorphous, so that the cor- 
responding acids must be regarded as RO, an essential argument for 
the formula SiO, of silicie acid. 

It is generally known from former experiments of Berzelius that 
molybdates and tungstates cannot be changed into fluorides, even by 
an excess of hydrofluoric acid, only half the oxygen being replaced by 
fluorine. The combinations thereby generated, viz., fluoxymolybdates 
and fluoxytungstates, are, according to Marignac, isomorphous with 
the double-flucrides of the quadrivalent elements above mentioned. 

Marignac treated the metallic acid of the Bodenmais columbite, 
i.e., the hyponiobic acid of H. Rose, with hydrofluoric acid and fluoride 
of potassium, and found that a fluoxyniobate is formed, which may be 
converted into a pure fluoride of niobium and potassium by an excess 
of hydrofluoric acid, but is again decomposed by water. Tho analytical 
examination of these salts showed that niobic fluoride must contain 


5 atoms of fluorine. 
On that occasion Marignac observed an important fact. When the 
metallic acid of the columbites was dissolved by hydrofluoric acid and 
fluoride of potassium, the solution gave at first a certain quantity of 
a sparingly soluble salt, easily recognised as the well known fluoride of 
o 2 
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tantalum and potassium; after its separation the oxyfluoride of 
niobium and potassium was deposited in crystals, easily soluble in 
water. Another remarkable fact was the isomorphism of the double 
fluorides of tantalum and of niobium; and on the other hand, that of 
the fluoxy-tungstate, -molybdate and -niobate of potassium. 

' The white hyponiobic chloride of H. Rose was recognised by 
Marignac and by H. Deville as an owychloride; the yellow niobic 
chloride was found to be free from oxygen; the analyses and the 
vapour-density gave the formule, NbOCI]; and NbC};. 

These new and unexpected results were also confirmed by Blom- 
strand, who affirmed that all tantalites and columbites contain two 
acids, and that niobic acid gives a yellow chloride and a white oxy- 
chloride. He adopted also as the formule of the acids, Ta.0; and Nb,O;. 

It may now be seen by what circumstances H. Rose was led into error. 
At first he had seen quite rightly, that columbites contain two different 
metallic acids, niobic acid and another (pelopic acid), closely resem- 
bling tantalic acid. But he fell into error when he obtained only a 
yellow chloride from his niobic acid, and believed it to be identical with 
that produced from the crude acid of the mineral. We now know that 
the first, formed from the white oxychloride, was pure niobic chloride, 
whereas the latter was a mixture of the chlorides of tantalum and nio- 
bium. Such an error was very excusable, for the two chlorides agree 
closely in every character, differing only by a few degrees in their 
melting and boiling points. It is only by studying the fluorides that 
it is possible to detect the presence of tantalum and niobium. Indeed, 
it is a strange accident that H. Rose, the discoverer of the volatile 
oxychlorides of chromium, molybdenum, and tungsten, regarded a similar 
compound of niobium as a pure chloride—just the same error as Berze- 
lius fell into in taking vanadium oxychloride for chloride—a mistake 
which remained undetected till Roscoe, in an excellent research, ex- 
plained this point, and gave to vanadic acid the formula V.O,, corre- 
sponding to those of tantalic and niobic acid, thereby explaining the 
isomorphism of vanadate, phosphate, and arseniate of lead, which I 
discovered some years ago. 

The new facts concerning tantalum and niobium throw great light 
on the researches of H. Rose, for it is easy to understand that his 
hyponiobic acid was pure niobic acid, and therefore that all facts, 
depending thereon, are of full value for science. Such acritical review 
I have given in Poggendorff’s Annalen, exxxvi, 177. 

The historical view here given will prove that the true composition 
and constitution of all minerals containing tantalum and niobium is still 
unknown, in spite of numerous analyses we possess thereon. It will be 
necessary to investigate the nature of their metallic acids, to determine 
whether it is pure tantalic or niobic acid, or a mixture of the two, and then 
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to separate them by analytical means. Marignac and Blomstrand 
have published only a few notices relating to the quantities of the two 
metallic acids in columbites, whereas I myself have undertaken a com- 
plete examination of all minerals helonging to that class, as far as their 
rarity permits. 

But besides this point, many other difficulties are met with in such 
an attempt. Many of the tantalum and niobium minerals contain 
titanium, zirconium, thorium, and the group of elements designated as 
yttrium, often associated with cerium and its congeners. All analytical 
methods hitherto known for separating these rare substances, are in- 
complete; it was therefore necessary to find new ways, and that was 
possible only by a special study of the properties and the behaviour of 
those elements. 

In the present paper I shall describe the results of the examination 
of all the tantaliferous minerals I could procure, viz., tantalite (colum- 
bite), yttrotantalite, fergusonite, pyrochlore, euxenite, polycrase, and 
some others, omitting the details of the analytical processes, and giving 
only some account of the principal operations. 

I. Determination end Separation of the Metallic Acids —Some of 
the minerals contain principally tantalum and niobium, associated with 
small quantities of tin, tungsten, and titanium, e.g., tantalite, tapiolite, 
yttrotantalite, fergusonite, hjelmite. Another series consists of those 
which contain niobium (tantalum) and titanium, sometimes associated 
with traces of tin, tungsten, &c., e.y., pyrochlore, euxenite, polycrase, 
&c. To a third class belongs woehlerite, which contains niobium, zir- 
conium, and silicium. 

The decomposition of these minerals is mostly effected by fusing 
them with bisulphate of potash. The mass is treated with water, 
whereby tantalic and niobic acid are left, and the electro-positive 
elements are dissolved. H. Rose has described very minutely the 
mode of proceeding, and how to separate tin and tungsten mixed with 
the insoluble acids, by fusing them with sulphur and carbonate of soda. 
The purified acids of tantalum and niobium are heated with acid 
fluoride of potassium (HKF!,), the mass is digested with water and a 
sufficient quantity of hydrofluoric acid, and the solution is brought to 
crystallisation. If tantalum be present, a greater or smaller quantity 
of acicular crystals is soon deposited, consisting of fluoride of tantalum 
and potassium = K,Taf'l,. 

This salt requires 130—200 parts of water for solution; it may, 
therefore be easily recognised even in small quantity. It is separated, 
and the mother-liquor evaporated a little, to separate the rest of the 
salt. By fractional crystallisation it is not difficult to obtain the 
whole quantity of tantalum in the form of this double fluoride. It might 
be dried and weighed, but I found it more accurate to decompose it 
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with sulphuric acid, and to determine the tantalic acid directly. The 
mother-liquor must be highly concentrated before the small prisms of 
the fluoxyniobate, K,.NbOF!,, appear. If a direct determination of niobic 
acid is required, the whole is evaporated with sulphuric acid, and the 
residue treated with water. 

Much more difficult is the separation of niobium (tantalum) and 
titanium. After fusing with bisulphate of potash and treating with 
cold water for some time, a great part of the titanic acid is dissolved, 
but in the way proposed by H. Rose no sufficient separation can be 
effected. It is, therefore, better to treat the fused mass with water 
kept in constant ebullition, whereby titanic acid is precipitated almost 
completely. The acids are heated with HKFI,, and the fluorides, 
K,TiFl, and K,NbOF1,, are dissolved in water. Being isomorphous, 
they cannot be separated by crystallisation, notwithstanding that the 
former requires 60 to 70 parts of water for solution. Marignac pro- 
posed to treat the liquid mixed with hydrochloric acid with zine, exclud- 
ing the air, till the colour indicates the reduction of titanic acid to 
titanic sesquioxide, and to determine the oxygen lost by means of a 
standard solution of permanganate of potash. I have operated in this 
manner, but I prefer another method, namely, boiling the liquid with a 


‘ weighed quantity of copper, and weighing the residue after the solution 
_has acquired a green colour. By direct experiments with weighed 
¥ ‘quantities of K,TiFl,, I had previously determined the quantity of 


copper necessary for reduction. Both methods are indirect and of no 
great accuracy, but sufficient for an approximate determination. 

II. Determination of Yttrium, Erbium, Cerium, Lanthanum, and 
Didymium.—These elements occur in many minerals of the class, and 
are occasionally associated with calcium, uranium, and iron. After 
being fused with bisulphate of potash and treated with water, all these 
substances are dissolved as sulphates. Oxalic acid precipitates all, 
except uranium and iron. The oxalates are strongly heated, the oxides 
redissolved in hydrochloric acid and precipitated by ammonia to sepa- 
rate them from lime, and the precipitate is dissolved in dilute sulphuric 
acid. We have now to separate the metals of the yttrium and the 
cerium group. 

Mosander had first declared yttrium to be a mixture of three 
different elements, yttrium, erbium, terbium. The further experiments 
of Mare Delafontaine seemed to confirm that opinion, but in a 
very interesting series of researches by Bunsen and Bahr, only two 
different metals, yttrium and erbium could be obtained from the 
crude yttria of gadolinite. My own experiments agree with these 
results. 

There is but one known method of separating the yttrium and 
cerium metals, for which we are indebted to Berzelius. A solution 
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of their sulphates, mixed and saturated with sulphate of potash, gives, 
after standing for some time, a crystalline precipitate of double sul- 
phates, which contains the cerium metals and sometimes a part of the 
yttrium metals. By washing it with a saturated solution of sulphate 
of potash, the double sulphates of the yttrium metals are dissolved. 1 
cannot here enter into a more special discussion of the precautions 
necessary for a satisfactory separation. The yttrium metals are pre- 
cipitated by oxalic acid, heated to strong redness, and weighed. From 
the quantity of sulphates given by a known weight of them, the pro- 
portion of yttria (YO), and erbia (ErO) is easily calculated by the 
aid of a simple formula given by Bunsen. I need not describe the 
methods of determining cerium, lanthanum, and didymium, and of 
separating uranium and iron. Besides these operations, which occur 
most frequently in analyses of such minerals, there are a few others which 
are necessary in particular cases, i.e., when zirconiwin or thoriui occurs 
in tantalates and niobates. It is well known that these elements 
exhibit in their reactions the closest resemblance to titanium as well as 
to the cerium and yttrium metals, so that their detection and separa- 
tion offer the greatest difficulties. After melting the substance with 
bisulphate of potash, zirconium sulphate and thorium sulphate are 
partly dissolved in the acid liquid, and the latter is completely pre- 
cipitated by oxalic acid, together with the cerium and yttrium metals. 
The oxalates are changed into oxides by heating to strong redness, and 
when these oxides are treated with hydrochloric acid, thoric acid (ThO,) 
remains wholly insoluble. It must then be melted with bisulphate, 
dissolved in water, and heated with hyposulphite of soda, by which 
means it is precipitated and can be separated from the oxides of cerium, 
the usual associates of thorium. 

Zirconium is often said to occur in our mineral group, but I believe, 
that in many cases there has been an error. Zirconic acid (ZrO) 
must be searched for in analysis, both in the insoluble part of the 
metallic acids and in the acid solution. The former are changed into 
double fluorides of potassium. As those of zirconium are difficultly 
soluble and form very distinct crystals, the presence of zirconium is easily 
detected. When the acid solution, containing cerium, yttrium, uranium, 
iron, &c., is precipitated by an excess of oxalic acid, zirconium oxalate 
re-dissolves, and may be precipitated by ammonia together with uranium 
and iron. After heating and reducing by a current of hydrogen, 
hydrochloric acid dissolves the iron, aqua regia the protoxide of ura- 
nium, leaving the zirconia, if there is any present. 

I shall now give the results of my own analyses of the tantalum 
minerals, which enable us to calculate their composition and express 
their constitution by formule. It will, then, be understood what con- 
nection exists between their crystalline form and their chemical consti- 
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tution. In caleulating the numbers obtained by experiment, I have 
adopted the following atomic weights :— 


TaY = 182; NbY = 94. 

Thiv = 234; Zr'v = 90; Til¥ = 48. 
Ee” = 112°6; Y” = 61°7. 

Di” =a 96; Co” = Ia” = 92. 

U" = 120. 

Sn, W, Fe, Mn, Ca, Na, &c., are known. 


I. Tantalite and Niobite (Columbite). 


All minerals designated by these names form an isomorphous group 
of the same composition, their principal constituents being formed by 
the molecules— 

Tantalate of iron...... FeTa.O,, and 
Niobate of iron ...... FeNb,O.. 


They differ only in the relative proportions of the two, tantalites being 
richer in the tantalate, niobites containing a predominant quantity of 
the niobate, so that the best crystallised variety, the niobite of Green- 
land, contains only some few per cent. of tantalum, and seems to be 
nearly pure niobate. 


A. Tantalite. 

While Berzelius and H. Rose found in Finnish and Swedish tan- 
talites only one metallic acid, Hermann, in 1857, asserted that the 
Kimito tantalite contained two, namely, besides tantalic acid, which he 
desigued as “ tantalous acid” (tantalige Saure), another, to which he 
gave the name “ ilmenige Ilmensiiure”’; this latter, however, by its 
properties, specific gravity (5°5), and its reactions with hydrochloric 
acid and zine (brown colour), is evidently nothing but niobic acid. 

To my own analyses I shall here add the few for which we are in- 
debted to Hermann and Marignac. 

I. From Harkisaari (Tammela) in Finland: sp. gr. = 7'384; powder 

brownish black. 

II. From Rosendal (Kimito) in Finland: sp. gr. = 7°277; powder 

brownish black. 

III. From Kimito; analysed by Hermann. 

IV. From Skogbéle (Kimito): sp. gr. = 7:272; powder blackish. 

V. From Skogbdle (ixiolite of A. Nordenskidld): sp. gr. = 7°232 ; 

powder brownish black. 

VI. From Sweden, perhaps from Broddbo: sp. gr. = ‘03; deter- 

mination of the metallic acids by Marignac. 

VII. From Broddbo, near Fahlun: sp. gr. = 6°311. 

VIII. From the same locality, but somewhat doubtful, sp. gr. 

6082. 


Wye 


Wien 
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I. JI. III. 
a. b. 
EOE 6 iis 0505.05 668048 een 76°34 70°53 73°07 68 °30 
ENE siéct0ses sensanessoee 7-54 1314 11°02 9°33 
NE I 6.5.55 66 Ana xe ees es 0°70 0°82 0°70 6°94 
ED MIE hi 44.64. 60.4400 00 60 e008 _- o = 0°61 
Tungstic acid ....... poseeessoes — — — — 
bo. Se 13 90 14°30 12°40 9°49 
Protoxide of manganese ......... ° 1°42 1°20 1°32 5 33 
99-90 99°99 98°51 100 
IV. Vv. VI. | vit. | VIII. 
ee, 69 ‘97 63 °58 65°60 49°64 | 42°15 
er 12°26 19°24 10°88 29 °27 40°21 
ee ee 2°94 1°70 6°10 0°18 
a rr trace — a= 2°49 — 
Tungstic acid... .......0+- —- _ — — 
Protoxide of iron...... 14°83 9°19 } 17-42 13°77 | 16°00 
Protoxide of manganese | 5°97 m 2°88 1:07 
| 100° 99°58 | 100° 98 ‘05 99-61 


Calculating these analyses, we find that all tantalites may be included 
in the formula mFeTa,0, + nFeNb.O,, 


and in J, m:n=6:1 
If, » 2S: i 
Illle, , 24:1 
IV, » wB:i 
V; » w:1 
VI, » ws: i 
VII, » wl: 
Vil, ,», 23:3 


T'antalites sometimes contain a considerable quantity of tin. Weber 
found in a Kimito tantalite more than 9 per cent. stannic acid; Ber- 
zelius in Broddbo tantalite 8 per cent.; in a Finbo tantalite, near 17 
per cent., and it must be supposed that FeSnQ; is a constituent of tan- 
talites, because in stanniferous varieties the atomic ratio of Fe and 
Ta(Nb) is no longer 1 : 2. 

The isomorphism of wolfram and tantalite proves also that FeWO, 
is an isomorphous constituent of tantalites (and likewise FeTa,0, 
occurs in wolfram). 

As niobite (columbite) we may designate those varieties which are 
richer in FeNb,O,. For these minerals, occurring at Bodenmais, in 
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the United States, and in Greenland, the numbers im and 1 are, ac- 
cording to the analyses of Blomstrand and Marignac :— 


m:n = 1:2. Bodenmais. 
" 1:3. Bodenmais, Haddam. 
- 1:4. Bodenmais. 


i 1:8. Bodenmais, Akworth ; 


while the beautiful crystals from Greenland are nearly pure FeNb.O,. 
The crystalline form of tantalites and niobites is the same, but tan- 
talites rarely occur in determinable crystals. They belong to the 
rhombic system, and are isomorphous with wolframite. The isomor- 
phism of the iron salts of Ta(Nb), Sn(Ti), and W, z.c., elements of 
different atomicity, is connected with analogous constitution, if we 
suppose— 
FeTa,0, = Fe.0..2(TavO.)', 
FeNb.O,; = Fe.O2.2(NbvO:)’, 
FeSn0O; = Fe.O,.(Sniv0)", 
FeWO; = Fe.02.(W02)”, 


comparing these salts to nitrates (RN,O,), carbonates (RCO;), and 
sulphates (RSO,), derived from the mono- and bi-valent radicals NO,, 
CO, and SOQ,. 

The specific gravity of tantalites increases with the quantity of tan- 
talate. The specific gravity of the tantalite of Tammela is 7:38; that of 
the niobite of Greenland is 5°38; that of tantalic acid is 7°6; that of 
niobic acid 4°5. 


II. Tapiolite. 


A. Nordenskiéld found tetragonal crystals of a mineral from 
Sukkula, in Finland, which contains, according to my own analysis :— 


Tantalic acid ........ . 391 
i 11°22 
Stannic acid .......... 0°48 
Protoxide of iron ...... 14°47 


Sp. gr. = 7°496. 


It has the composition of a tantalite— 


4FeTa.0, 
FeN b.O0g 


and proves that these compounds are heteromorphous, 


- 
“or 
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III. Fergusonite (Yttrotantalite, Tyrite, Bragite). 


The numerous older analyses of these minerals could not give a true 
idea of their composition, because neither the metallic acids nor the 
oxides of yttrium and erbium had been separated. My own results are 


sicsettinaaoeoaasipeneati 


as follows :— 
ia 1. Fergusonite from Greenland. A very rare mineral, crystallised : 
: sp. gr. = 5°57. 


FP 2. Brown yttrotantalite from Ytterby: sp. gr, a= 5056; b= 
A751; ¢ = 4650. 
3. Yellow yttrotantalite from Ytterby : sp. gr. 4774. 
4, Grey yttrotantalite from Gamle Kararfvet: sp. gr. = 4°306. 
5. Tyrite from Helle, near Arendal: sp. gr. = 4°767 — 4°858. 
6. Bragite from the same locality: sp. gr. = 5°267. 
: All these substances agree in changing their colour to yellow or 
greenish when heated. 
3. 3. 3. 
" a. a i 
oe 6°30 8°73 9°53 49-85 27°04 
| eg ere yn. 40°16 39.93 } alias 28°14 
a, ECO 0-47 A 0°23 —_ — 
; WOs sees. O15 = wt} - 
Pee 24°87 . 26°25 sata 24°45 
| BO .cc.s00s ggif 8826 jyrg ¢ 880L = 8.06 
oS 2-00 —- 1°79 -- — 
La(Di)O .... 5°63 — — — — 
: See 0°61 3°40 3:04 3°29 4:17 
: ere 2°58 1:98 vet 2-9] 2°13 
Fe(Mn)O.... 0°74 3°09 0°60 aha 0°72 
2 1:49 4°47 5°20 6°19 5°12 
99°10 101°00 99°77, + 100°25 100°03 
4, 5. 6. 
a. b. 
Ea ee 43°44, — — 2°04 
& ee 14°41 45°82 45°60 43°36 
‘ De: <esackanue oo 0°45 0°45 0°83 
itkcneteaeeees — — — ome 
er os 2a 18°69 22°31 22°68 
Di ecccaneine ve 1:73 11°71 13°97 13°95 
re 0°47 5°70 3°03 3:33 
La(Di)O...... te -— 3°5 1°51 F 
a — 2°39 2-05 1:93 
TD cieeaeent - 1°56 6°21 5°38 8:16 
Fe(Mn)O ...... 151 1°50 0°82 — 
| ere - 7°14 4°88 4°88 4°18 
99°07 100°91 100: 100°46 
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On calculating these analyses, we obtain the general result that 
R'': (Ta,Nb) is equal to 3:2 atoms. All these substances may therefore 
be expressed by the general formula— 


R";(Nb,Ta).0s. 


They differ only in the quantities of isomorphous elements, Ta, Nb — Y, 
Er, Ce, U, Fe, Ca. 

Fergusonite is distinguished by its crystalline form (tetragonal and 
hemihedral), but the same form has been found in yttrotantalite and 
tyrite. 

Water cannot be regarded as a primitive and essential constituent, 
for the mineral from Greenland, which is least changed of all, contains 
only a small portion, and the proportion of water in the others is very 
variable. 


IV. Polycrase and Euzenite. 


These two Norwegian minerals were discovered by Scheerer. 
Polycrase occurs in rhombic crystals ; euxenite is known only massive. 

1. Crystallised polycrase from Hitterd: sp. gr. = 5°12. 

2. Massive polycrase from Hitteré: sp. gr. = 4972. 

3. Euxenite from Alvé (Arendal): sp. gr. = 4984 — 5-007. 

4, Euxenite from Morefjar (Arendal): sp. gr. = 4°672. 

5. Euxenite from Eydland (Lindesniis): sp. gr. = 5°058 — 5°103. 


1. 2. 3. 4. 5. 
| ae »- 400 = — —_ a 
Nb,O; ...... 20°35 25°16 35°09 34°59 33°39 
DD dteseeus 26°59 29°09 21:16 23°49 20:03 
2 wexnenne 23°32 23°62 27°48 16°63 14-60 
a 7°53 8°84 3°40 9°06 7°30 
a 2°61 . 2°94, 3°17 2°26 3°50 
Se sacswees — —- -— — 1:36 
a. seweee ae 7°70 5°62 4°78 8°55 12°12 
a eee 2°72 0°45 1:38 3°49 3°25 
are — —- — --- 0°82 
| ere 4°02 3°00 2°63 347 2°40 


— -_— 


98°84: 98°72 99°09 = 101°54 98°77 


Both minerals contain isomorphous niobates and titanates of normal 
composition. They differ only in the proportion of these constituents— 


Polycrase. Euxenite. 
4RTiO; 2RTiO; 
RNb,O, RNb,O, 


Like fergusonite, &c., they give very different amounts of water; 


AUR ae ets sh SR 


RMB ceo S hb 
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but the water is, in my opinion, not a primitive and essential con- 
stituent of these minerals. 


V. Woehlerite. 


A yellow or reddish mineral from the zircon-syenite of Brevig, in 
Norway, where it was detected by Scheerer. It fuses before the 
blowpipe, and is decomposed by hydrochloric acid, the insoluble part 
being a mixture of silicic and niobic acids, while. zirconic acid, lime, 
and soda are dissolved. Repeating the former analyses of Scheerer 
and Hermann, I have obtained— 


(ener 14°41 
Se OE bsedncsccees 28°43 
Zirconic acid .......6% . 19°68 
, st-aden sec eaanes 26°18 
Protoxide of iron ...... 2°50 
WE 006adebdewsendss 778 

98°93 


Hence follow the atomic ratios— 
Na: 2Ca(Fe); Zr: 388i; Nb: 6(Zr,Si). 


By changing 2Na into R”, the ratio of R” : (Nb, Si, Zr) is 1 : 1,1. 
I therefore propose the simple formule— 


R''Nb.O, 2 NaNbO, 
dR ZrO, 2CaN b.0, 7 
or 


9R'SiO; Na.ZrO; 
3) 4CaZirO; i 


Na.SiO, 
9{ ACaSiO, \ 


The crystals of woehlerite are rhombic, the primitive vertical prism 
being of 90° 16’, according to the observations of Des Cloizeaux. 


VI. Pyrochlore. 


F Pyrochlore was found in the zircon-syenite of Fredriksvirn and 
Brevig, in the southern pait of Norway. Then it was detected near 
Miask, in the Ural mountains, and more recently in the Kaiserstuhl, 
asmall group of doleritic mountains between the Rhine and Freiburg, 
in Baden. It is mostly crystallised; the crystals are regular octa- 
hedrons. 

The history of the chemical investigation of pyrochlore is very 
remarkable, on account of the great differences in the analyses, not only 
of different investigators, but also of the same chemists who have 
endeavoured to determine the elements of this interesting mineral. 


i 
i 
| 
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Woehler at first declared the pyrochlore from Fredriksviirn to be 
a titanate of calcium, cerium, uranium, and iron, but seven years after 
he found a considerable amount of tantalic acid. On examining the 
pyrochlore of Miask, Woehler obtained the same elements, moreover 
sodium, fluorine, and thorium, but no uranium, while the pyrochlore of 
Brevig, much resembling that of Fredriksviirn, gave also thorium, but 
could not be completely investigated. 

The pyrochlore of Miask was analysed by Hermann in the years 
1844, 1850, and 1869, but the three analyses published by him differ 
considerably. They gave, i.e.— 


1. 2. 3. 
Thoric acid .......... 0 0 8°88 per cent. 
Zirconic acid ........ 5'57 0 0 ‘i 
Oxides of Ce, La ,... 5°32 15°25 620 ,, 


It is evident that these analyses left many doubts on the true com- 
position of pyrochlore. I therefore endeavoured in my own analyses 
to separate the constituents by the best methods, and to verify the 
results by investigating the single substances. 

The metallic acids of pyrochlore are niobic, titanic, and thoric acid. 
I never found zirconic acid. Thorium occurs solely in the pyrochlore 
of Miask and Brevig ; titanium in all varieties except the pyrochlore of 
Kaiserstuhl. 

1. Pyrochlore from Miask: sp. gr. 4°35 — 4°37. Mean of four 
analyses. 

2. Pyrochlore from Brevig: sp. gr. = 4°22. 

3. Pyrochlore from Fredriksviirn: sp. gr. = 4°228. 

4, Pyrochlore from Kaiserstuhl: sp. gr. = 4°563; analysed by Prof. 
Knop of Carlsruhe, and communicated to the author. 


i 2 3. 4. 
NbO, ...... + S819 58°27 47°13 58-62 
10-47 5°38 13°52 asi 
eae 4°96 — om 
CeO* ........ 7:00 5-50 7°30 9-56+ 
=e . 1421 10-93 15:94 15°15 
aes 0°22 — 0-19 — 
ai Chases 1-84 \ 5.58 10°08 9-09 
en 3-71 3°94 3°12 8-60t 
See 3-06) 3°75 2-90 (5:98) 
I — 1:53 1:39 one 

101-26 99°79 101°52 100° 


* Including La,Di. + I found in that variety 62°46 Nb,O; 6°69, CeO 3:00 (La,Di)O. 
t 5°28 Na, and 3°32 K. § Woehler found 3°43 per cent. 


_ 
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If R" designsCe, Ca, U, Fe, the following formule may be deduced 
from the analyses :— 


Miask. 
Brevig. F “a i. iivn. Kaiserstuhl. 
(1. 2.) (4.) 
m RNb.O, R, a O; 3R.Nb,0; 
w R(Ti,Th)O; RTiO; 5(Na,K) FI 
o NaF NaF] 
lLlma=5 a2a=4 o=4, 
2e2§ n=z8 o= 4. 


While the molecules RNb.O, and RRO, must be considered as 
isomorphous, according to the experiments on the foregoing niobates, 
we find in the two varieties 3 and 4, a basic niobate. Now it is shown 
by Marignac, that the double fluorides R'R'’F], are isomorphous with 
R"WO.FI, and R"NbUFI; ; it may therefore be supposed that the cor- 
responding oxysalts R’RivO, and R":Nb.0; may also be capable of 


assuming the same form. 


There are still two minerals, containing tantalum or niobium, which 
I have not myself had the opportunity of analysing, namely, samar- 
skite and aeschynite. Aeschynite has, however, been the object of 
researches by Marignac, who has pointed out that it is a mixture of 
niobates, titanates, and thorates of Ce, La, Ca, and Fe, leading to the 


formulee— 
RNb,O; 
2R(Ti,Th)O; 
(Ti,Th)O, 
On comparing the composition of the natural tantalates and niobates 
as far as possible with their crystalline forms, it will soon be under- 


stood that there are several interesting series of isomorphous and 
heteromorphous bodies. 


A. Isomorphous Groups of the Rhombie System. 


Ratio of the axes. 


TG BOUND ocec case xn deoccene 0°82 : 0°82 
, 0 er (eUEE SOReeees 0°83 : 0°87 
po rere 66edeones 0°83 : 0°82 
Cer 0°83 : 0°87 
Titanic acid (Brookite) ..........000. 0°84 : 0-94 
Polycrase (Euxenite) ..... .....0+0% - O94 : O91 
Aeschynite .......... setecesoensees 049 : 0°67 
WE ice od Ue ne scene nae 099 : O75 


Hivomaste CHTIO,) 0... oo sevccccccces 1:03 : 1:18 
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B. Isomorphous Groups of the Quadratic System. 


TAPBONHC 200050 cece cccces cocece 0°64 
Titanic acid (Rutile) ......... oe. 0°64 
Zircon ((Zr,Si)O:)........ cosece 0°64. 
Tin ore (SnO,)...... bivheverenen 0°67 
MEME bs sssvescnceseeess 1:00 
CO ee eee 0°16 
Xenotime (Y¥;P20g).........0 e000 0°62 
PED vie ddicvevercesssceves 1°50 
Scheelite (CaWO,) ..........000. 1:53 
Scheelbleierz (PbWO,) .......... 1:57 
Gelbbleierz (PbMoQ,)............ 158 


We must therefore assume— 

1. The molecules RTa,0O;,, RWO,, RTiO; are isomorphous with the 
anhydrides Ta,0;, WO;, TiO:. 

2. All these molecules are dimorphous. The regular form of pyro- 
chlore is certuinly also connected with the forms of its component 
minerals. We know that KF and NafF'l, like CaTiO; (perowskite) are 
regular, and that the same crystalline form is to be found in BaN,0,, 
SrN.0,, PbN;2O., which are analogous to RNb,O,. 

‘The tantalates and niobates hitherto found in minerals are RNb,O,, 
R.Nb,0;, RsNb.O., corresponding to the phosphates and arsienates. 


VIII.—Note on the Crystalline Principle of Barbadoes Aloes. 


By Wittiam A. Titpey, D.Se. Lond. 


Tuts substance was examined some years ago by Dr. Stenhouse, who 
analysed it and a bromo-derivative. 

After several unsuccessful trials, I have obtained from it a chloro- 
substitute, corresponding to the brominated body already known. It 
is only necessary to treat the aloin with excess of chlorine in the 
presence of concentrated hydrochloric acid. This is most conveniently 
done by the method adopted by Stenhouse in preparing the chlo- 
rinated derivatives of orcin. 

Some powdered potassic chlorate was introduced into a quantity of 
ordinary fuming hydrochloric acid. The crystallised aloin to be ope- 
rated upon was dissolved in another portion of the same acid, and the 
solution so obtained, when quite cold, was poured gradually and with 
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constant agitation into the mixture of hydrochloric acid and chlorate. 
After each addition of the aloin, a red coloration was produced, 
but this instantly disappeared, the solution assuming a clear orange 
colour, and depositing in a few minutes a copious crop of yellow 
granules, the quantity of which increased by standing for a few hours. 
It was then filtered off, washed with a little water, and crystallised 
from warm rectified spirit. The tufts of bright yellow prisms which 
were deposited in a few hours were collected and dried by exposure te 
dry air. They bear, without change of colour or general appearance, 
a temperature of 120°C., and even much higher. At 120° they lost 
weight in one experiment to the extent of 10°86, in another 10°04 per 
cent. 

‘237 gram gave by boiling with nitric acid and nitrate of silver, 
‘216 of chloride of silver, corresponding to 22°53 per cent. of chlorine. 

The formula C,;H;;Cl,0;.3H,O requires 10°99 per cent. of water, and 
21°66 per cent. of chlorine. 

The proportion of chlorine found being thus a little too high, the 
substance was recrystallised and carefully washed. This time it was 
dried at 120° previous to analysis. 

I. :247 gram gave ‘251 of chloride of silver. 

IT. :1835 gram, by combustion with a mixture of lead chromate and 
potassic dichromate, gave ‘062 H,O and *304 CO,. 


Theory. Experiment. 
ij “ee II. 
Dei isvcces 204: 46°62 — 45°17 
Me *osu00 15 3°42 _— 3°70 
CEs ecsves 106°5 24°34: 25°13 — 


Di tscesess 112 _ — 


Again, therefore, the chlorine is rather above, and the carbon below 
the theoretical numbers, although they are sufficiently near to leave ne 
doubt as to the identity of the body. I think it probable, therefore, 
that notwithstanding that the crystals are to all appearance clean, and 
when dissolved in water, give no trace of turbidity with nitrate of 
silver, they are contaminated with a small quantity of another similar 
body, containing a higher percentage of chlorine. 

This chloraloin is more soluble in water than the corresponding com- 
pound containing bromine, and differs from the original aloin in its com- 
parative stability. Thus, although very soluble in aqueous ammonia, it 
will crystallise out but little altered when the ammonia is allowed te 
evaporate, and it may be dissolved in ordinary nitric acid (sp. gr. 1°37), 
without change of colour. 

The aloin from which this body is derived, when acted upon by 
nitric acid, yields, besides oxalic and picric acids, rather more than 
VOL, XXV. P 
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30 per cent. of its weight of chrysammic acid; and in fact I find ita 
more convenient source of chrysammic acid than crade aloes. But 
the chlorinated compound, boiled with nitric acid and nitrate of silver, 
furnishes oxalic and picric acids only, without a trace of either aloetic 
or chrysammic acid. 

In most of the reactions of aloin and its chloro- and bromo-deri- 
vatives, there is such a marked parallel with those of the orcins, that I 
think it worth while to submit them to a further examination. 


— 


—!_ 
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Physical Chemistry. 


On Electrolysis and Conduction of Electricity through 
Liquids. By G. QuincKxe (Pogg. Ann. cxliv, 1—33 and 161—190). 


Tue author commences by developing some formule for the force of 
the electrical current to decompose a compound liquid. 

Suppose the electrolyte be an aqueous solution of sodium chloride 
enclosed in a straight tube, and that, by the passage of a current, the 
particles of the liquid are thrown into a state of tension: the compo- 
nent atoms of chlorine and of sodium then receive charges of free 
electricity, which, as they need not be equal in sign and in quantity, 
may be called « and ec’. The accelerating forces acting upon « and é' 
at a certain point are expressed by— 


where V denotes the potential of the free electricity at this point and 
the force is reckoned as positive in the direction of the positive 2, 
the charges ¢ and ¢' carrying as a rule the particles to which they are 
attached along with them, soon attain, on account of the friction of the 
moving particles against one another, the constant velocities 


LV dv , 


e, and v’ = —C' de ©? 


Cc 
af da 
where C and C' are constants depending upon the quantity of mass to 
be moved, upon the friction between the particles and upon the force 
with which ¢ and ¢’ are retained by the moving atoms. The force sepa- 
rating the chlorine from the sodium atoms is evidently proportional to 
their mean relative velocity, and is expressed by 


d 
K=A (ev) = = af (Be — B'e’). 


where A and B = AC are constants. 
If q represent the section of the electrolysed liquid, \ its con- 


ductivity, and 7 the current intensity, we get— 


dV ==— 4 and K = ‘Be — Be 
dz Aq q X 


from which it appears that the force tending to separate the consti- 

tuents of an electrolyte is proportional to the density of the current, that 

is the strength of the current per unit of sectional area of the electro- 
P 2 


a 


208 ABSTRACTS OF CHEMICAL PAPERS. 


lyte. As long as this force is too small to overcome the chemical 
affinity, the liquid will behave as an insulator, but it may become con- 
ducting by an increase of the density of the current. 

Having shown the leading conceptions upon which the author bases 
the mathematical treatment of the subject, we shall now give shortly 
his theoretical results :— 

1. The force tending to separate the ions increases with the electro- 
motive force of the battery used, and is inversely proportional to the 
length, but independent of the section and of the conductivity of the 
liquid, supposing the resistance of the rest of the circuit to be negli- 
gible in comparison with that of the electrolyte. 

2. The quantity of the ions separated is proportional to the mean 
relative velocity with which they pass one another. 

3. According as the constituents of an electrolyte both approach to 
or recede from an electrode, or as they move with different velocities 
in opposite directions, the concentration of the liquid at this electrode 
will increase or decrease. 

By his first series of experiments, the author proves that electrolytes 
obey the same laws of conduction as metallic conductors. An appa- 
rent exception to Ohm’s law was shown to be none. It had been 
observed that when part of a conducting wire of platinum or of 
German silver was surrounded by dilute sulphuric acid, its resistance, 
was not appreciably diminished, as, according to the laws of derived cur- 
rents, it ought to be. The author ascribing these irregularities merely 
to polarisation taking place at the terminals of the platinum wire, took 
& copper wire immersed in cupric sulphate and found that by increasing 
the section of the surrounding liquid, he could diminish the resistance 
of the circuit, thus proving that part indeed of the current had passed 
through the liquid, as it is required by the law of derived currents. 

On examining the distribution of the free electricity in the circuit, 
the tension at the two poles was scarcely ever found to be equal, being 
greater sometimes at the positive, sometimes at the negative pole. 

The same was observed when the current was made to pass through 
a column of distilled water between two platinum plates which were 
connected with the poles of the battery. The tension on the two 
plates as examined by a condenser and a Dellmann’s torsion balance, 
was found to be different, whilst their electrical difference remained 
constant, even when the length of the intervening column of water was 
considerably diminished. 

Inasmuch as the resistance of the water, even on approaching the 
plates, remained still very great as compared with the internal resistance 
of the battery, the constancy of the electrical difference of the plates 
could be predicted from theory. 

The author determined also the electrical difference between two 
points in the interior of a column of distilled water between two 
platinum plates which were connected with the poles of the battery. 
The distance of these two points being only about one-fourth of the 
distance between the plates, their electric difference was accordingly 
found to be considerably less. In this case also the tension at the two 
points was found to be somewhat different, in the proportion of 2°854 
to 3°47 and 2°9 to 3°25. 
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The author found his results confirmed on repeating his measure- 
ments with Sir W. Thomson’s quadrant electrometer, which he con- 
siders a far more trustworthy and practical instrument than Dellmann’s 
torsion balance. 

Next the current was passed through copper electrodes into a solu- 
tion of cupric sulphate, and afterwards the cupric sulphate was re- 

laced by a metallic conductor of the same resistance. It was found 
that the tension at the electrodes was in both cases the same, thus 
showing that the distribution of the free electricity in a metallic connec- 
tion is not altered, when part of it is replaced by an electrolyte of the 
same resistance. 

The author then discusses the point why even the weakest electric 
forces are capable of producing a certain amount of current and decom- 
position gradually increasing with the intensity of the force, whilst 
according to theory, current and electrolysis ought to set in suddenly 
and strongly as soon as, and not before, the tension has come to a cer- 
tain height. 

He points out that the electrolysis of certain substances can pro- 
bably be effected only by the current obtained on discharging a Leyden 


jar. 


In order to examine the action of a current in the interior of an 
electrolyte, a trough filled with solution of cupric sulphate was divided 
by a mica plate into two compartments, communicating with each other 
through a hole of 0°2 mm. diameter in the middle of the plate. 

Although of course the current, entering and leaving the liquid 
through two copper plates, was considerably increased in density during 
its passage through the hole, no decomposition took place in its neigh- 
bourhood, and some gas bubbles, which indeed were observed to 
rise at both sides of the hole, turned out to be nothing but air expelled 
by the rise of temperature due to the contraction of the current. 

On illuminating the liquid strongly, certain undulatory movements 
could be observed in the neighbourhood of the hole, probably caused 
by the different portions of the liquid becoming unequally heated. 

When, as is almost always the case, the concentration of the liquid 
decreases in the neighbourhood of the electrodes, it must be concluded 
that « and e’ have opposite signs. But in the electrolysis of solutions 
of 2Cd, Cl,Cd, Cl,Zn, I,Zn, where the concentration increases near the 
anode, « and ¢' appear to have both the negative sign. Notwithstand- 
ing this exceptional behaviour, a solution of iodide of cadmium, 
traversed by the current, was found to have no other effect on the dis- 
tribution of free electricity in the circuit than an ordinary electrolyte 
or metallic conductor of the same resistance. 

It was further established that the intensity of the current, whilst 
passing through a solution of this salt, is the same as in the metallic 
part of the circuit. EB &. 


On Electric Conduction by Liquids without Electrolysis. By 
P, A. Favre (Compt. rend., Ixxiii, 1463—1467). 


In spite of the labours of Faraday and Foucault, and in spite of their 
argument, says M. Favre, physicists are generally slow to admit true 
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electric conduction in liquids, as distinct from electrolytic transference. 
For, while it cannot be denied that a current may be transmitted 
through a liquid without visibly electrolysing it, it is explained that in 
these circumstances electrolysis is really taking place, though it cannot 
be seen. M. Favre has experimented on the subject under conditions 
in which electrolysis was impossible. 

He first examined the gases obtained from the voltameter in 
the case just referred to, where electrolysis really takes place, though 
not apparently. The liquid in the electrolytic cell having become 
thoroughly charged with oxygen, the hydrogen that is given off at the 
cathode is burned up as it is produced, while the oxygen set free at the 
anode goes to replace that which is used up in burning the hydrogen. 
He gives a table showing the amount of gas given off in a certain time, 
and under conditions stated, and the composition of it; also the quantity 
and the composition of the gas absorbed by the liquid of the cell. The 
battery used was that of Smee, which, though not constant, he found 
convenient, because, by collecting the hydrogen eliminated during its 
action, he had an electro-chemical measure of the quantity of electricity 
that had been passing in the circuit, and one which is easily compared 
with the indications of the voltameter. A powerful rheostat was also 
used, when required, to diminish the current. 

The following experiments were then made. The voltameter, just as 
it was, containing the liquid in which large quantities of oxygen and 
hydrogen were dissolved, was joined up with two Smee’s cells; and 
these cells, which for four and twenty hours previously had not given 
off a single bubble of gas, the circuit being open, now gave, each of 
them, 20 cubic centimeters in that time. Not a trace of gas was ob- 
tained from the voltameter. The acid liquid of the voltameter was 
now replaced by a similar liquid, which had been boiled so as to expel 
all the dissolved gases, the voltameter, together with its delivering tube, 
being completely filled with the boiling liquid. <A perfectly simi- 
lar result was obtained, except that the gas given off by the Smee’s 
cells was rather less in quantity. On replacing one of the Smee’s 
elements by a Daniell’s cell, and repeating the experiment, a quan- 
tity of copper was deposited’ in the latter, which corresponded to 
the gas given off by the Smee in circuit; but no gas came from the 
voltameter, and when solution of cupric sulphate was substituted as an 
electrolyte for the dilute sulphuric acid, which had previously been 
employed, it was found that after four days, though a deposit of copper 
had occurred in the Daniell’s cell, the negative plate of the voltameter 
did not exhibit a trace of it. 

From these experiments Favre argues for a true conduction, dis- 
tinct from electrolytic transference, in liquids. For, according to his 
previous experiments (p. 1133 of last volume), not less than three 
Smee’s cells, whose voltaic energy is expressed by the number 15,000 
per cell in units of heat for a certain amount of chemical decompo- 
sition, would be required to effect the electrolysis of the acid liquor of 
the voltameter, in which, for a similar amount of decomposition, about 
45,000 units of heat are required. 


J. T. B. 


ll 
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Chemical Effects produced by the Heat of an Electric 
Discharge. By M. Becquerst (Compt. rend. xxiv, 83—87). 


Tue electric spark is caused by the incandesence of the particles in the 
path of the discharge. Each particle may thus be considered as 
momentarily under the influence of a concentration of intense heat, 
which is capable of producing, not only chemical combination, but 
also all the effects of fusion and reduction obtainable by purely chemical 
means. 

Becquerel has experimented on these effects, but instead of employing 
a very powerful battery, as Davy did, he used an induction coil of 
moderate power, and sometimes increased the temperature due to the 
discharge by adding heat got from a blow-pipe, and from the burning 
of powdered charcoal at the place where the discharge is taking place. 

To obtain the highest possible temperature the surface over which 
the heat is distributed must be as small as possible. The discharge 
was, therefore, taken from a finely pointed platinum wire, and the sub- 
stance operated on was generally placed on a little platinum plate 
about a square centimeter in surface. The intensest heat was at the 
point of the platinum wire, and this formed the negative electrode. 
Sometimes, as in the reduction of a volatile metal, two pointed platinum 
wires were employed, and were brought together at the bottom of a 
U-tube, in which the substance to be reduced was contained. When 
cinnabar is thus treated, the interior of the tube becomes coated with 
metallic mercury. 

The oxides of silver, lead, tin, and copper, were reduced by mixing 
them with powdered charcoal, and treating them in the U-tube as 
above. The oxides of nickel, cobalt, chromium, iron, &c., were 
reduced in like manner with the aid of charcoal powder obtained from 
sugar. 

By means of the heat of the discharge, the fusion of silica and 
alumina, and other earthy materials, was also effected. The melted 
portions were obtained in little round grains, which, when they were 
broken up and examined with a microscope and Nicol’s prism, some- 
times exhibited the appearance of doubly refracting crystals. The 
crystals were evidently formed by the somewhat slow cooling of the 
interior portions of a little melted mass. Crystals of silica were ob- 
tained, both white and coloured with cobalt. It was not, however,,. 
proved that they were true crystals of quartz. Alumina crystals were 
also obtained, both white, and coloured with chromium and iron. 
Similar colours, blue, red, green, and yellow, were given by each metal, 
which corresponds with the observation that the colours in corundum 
appear to be due sometimes to iron and sometimes to chromium. 

Becquerel in his paper compares the results of his experiments witl 
the effects of lightning in forming the vitreous layers observed on the 
tops of mountains. He thinks that the metallic iron, and sulphide 
of iron, which have been found on the surfaces of rocks and on trees, 
are due to lightning, which both effects the transport of materials, and 
acts, sometimes as a reducing agent, sometimes as an agent to pre- 
duce chemical combination. 

He concludes by asking whether the results described are solely due 
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to heat, and he believes that such is not the case. Probably they are 
due partly to heat and partly to electro-chemical action ; for whenever 
an electric discharge takes place through a compound body, it is accom- 
panied by a tendency to chemical decomposition, and by a power of 
transferring the elements in opposite directions. 

J. T. B. 


On a Relation between Capillary Action and Density in 
Saline Solutions. By C. Autry. Vauson (Compt. rend., lxxiv, 
103). 


Vatson describes experiments on the height of the capillary column of 
various saline solutions in a glass tube of half a millimeter section. He 
took normal* solutions of the different salts, and determined the density 
of the solution and the height of the capillary column, and came to the 
conclusion that the product of the height and density is constant. 

The salts which he examined were the soluble chlorides, bromides, 
iodides, sulphates, and nitrates of the alkalis and alkaline earths, also 
ef magnesium, zinc, cadmium, lead, and silver. The densities of the 
normal solutions of these salts range from 1°023, for lithium chloride, to 
1-133, for silver nitrate, and the height of tlie capillary columns from 
60°8 mm. to 54°2. With two or three exceptions, the products D x H 
¢where D stands for the density, and H for the height of the column) 
lay between the numbers 61°5 and 62:0. 

He also deduces the following formula, which gives the capillary 
height in millimeters in terms of the density of a saline solution ;— 
H = 118°5 — 568 x D. This he finds to hold good between wide limits 
as to density, and he shows that, in passing from a normal solution to 
any other the increase of height is proportional to the diminution of 
the density. 4. 5. BD 


The State of Substances in Solution. By M. Berrurtor (Compt. 
rend., Ixxiii, 1472—1474; lxxiv, 48—52, and 119—122). 


{. Metallic Salts—The researches detailed by Berthelot in these papers 
form a continuation of his thermochemical examination of the ammo- 
niacal salts (Compt. rend., lxxiii, 745 and 864; Journ. Chem. Soc., Dec. 
1871, 1128). The investigations are now extended to the case of 
metallic salts formed by the union of acids with the oxides of zinc, 
copper, lead, &c., and particularly with ferric oxide, and were under- 
taken chiefly with a view of determining under what conditions double 
decomposition takes place when solutions of these salts are mixed. In 
studying the subject he takes advantage of a theorem which may be 


* That is, solutions in which an equivalent of each salt in grams is dissolved in 
2 litre of water. This is somewhat misleading, for there is no mysterious connection 
between the atomic weights and the results obtained ; and it would have been more 
satisfactory had the observations been pushed up to a high density, such as 1°6, 
obtainable by mixing sulphate of zinc and sulphate of copper in the same solution, 
instead of stopping at 1°13, which is that of the normal solution of silver nitrate. 
The general result which M. Valson’s numbers show, though he does not state it in his 
paper, is, that so far as these difficult experiments can be relied on, the surface 
dension of water is not affected by the presence of the salts dissolved.—J. T. B. 
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stated as follows :—If N and N, be respectively the quantities of heat 
given off during the union of a certain base with each of two acids, the 
combination taking place in presence of a definite quantity of water, 
and if N' Ny’ be the quantities of heat disengaged under similar condi- 
tions by the union of another base with the same acids, then whenever 
the quantity, N — N, — (N' — N/’), is not too small to be measured, if 
any double decomposition occurs when solutions of these salts are 
mixed, it can be detected, and the amount of it determined. He also 
makes use of the following important result of his experiments, that 
the heat given out in the formation of metallic salts varies with the 
quantity of water present. That being the case, he was generally able 
to make N — N, — (N' — N/’) different from zero, for if it be zero for 
solutions of the salts in a certain volume of water, it ceases to be zero 
when solutions more concentrated or more dilute are employed. 

In the case of many of the salts of the metals just mentioned, the 
concentration of the solution exerts a far greater influence on the 
quantity of heat disengaged during a reaction than it does in the case 
of salts of the alkalis. Thus equivalent quantities of— 

Heat-units. 
Zinc acetate (1 eq. in grams in 10 litres) and caustic 
potash (1 eq. in 2 litres) being mixed, gave .... + 4°40* 
Zinc acetate (1 eq. in 2 litres) and caustic potash 
CE OG: Sh BP OND 6005 ss ceseedes cove secesese + 5°40 


This effect is almost entirely due to the difference in concentration of 
the zinc acetate: for if a solution of caustic potash, one equivalent in 
two litres, be diluted with water so as to become ten litres, the thermal 
effect is scarcely appreciable, neither is the effect of the dilution of an 
alkaline acetate more perceptible. On the other hand, solution of zinc 
acetate, 1 equivalent in 2 litres 


diluted to 4 litres, gives 0°50 heat-units. 
” 10 101, 


Experiments were also made on the heat developed during the solu- 
tion of zine oxide in acetic acid in presence of different quantities of 
water, and the heat developed was found to increase as the solu- 
tion is diluted. Analogous results were obtained with many other 
salts. In some cases, however, as in those of the acetates of potassium 
and sodium, and in that of zinc sulphate, after a certain point is reached, 
the addition of water has little or no effect. 

The preliminary numbers being determined, Berthelot proceeded to 
ascertain, by observing the heat developed on mixing solutions of 
various salts, when double decomposition takes place. Thus, he mixed 
zinc acetate with sodium sulphate, and again zinc sulphate with sodium 
acetate, and showed that in the former case the heat given out is nothing 
more than that due to the dilution of the zinc acetate, while in the 
latter the occurrence of double decomposition must be supposed, in 


* It is not stated in this or in either of the previous papers what the unit of heat 
is, or how the experiments were made. It appears to be about 1,000 times that 
ordinarily employed, which would correspond to the quantity of heat required to 
raise 1 litre of water through 1°. 
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order to account for its development.* Experimenting thus, he shows 
that on mixing two solutions of salts, the final result is that the most 
powerful base unites with the most powerful acid, and the weaker base 
with the weaker acid ; in fact, that salts, are formed in the order of 
their stability, double decomposition occurring when necessary for 
this final result. This was shown to hold for various salts of several 
metals, but the most striking results were obtained in the case of ferric 
salts. 

II and III. Ferric Salts —The sulphate, nitrate, and acetate were 
prepared with great care, and were examined, each salt first by itself in 
solutions of varied concentration, and then in mixture with solutions 
of other salts. By means of the heat given out during dilution and 
mixture, Berthelot was able to examine very particularly the state of 
the union which exists between the acid and base in solutions of ferric 
salts. The instability, or at least the feebleness, of the union was first 
pointed out by Péan de St. Gilles in the case of the acetate. Solutions 
of the salts: first, recently dissolved ; secondly, recently dissolved but 
boiled for some minutes and then cooled; and, thirdly, after the 
solution had been kept for three months,—were mixed with equivalent 
solutions of caustic potash, and the following results were obtained :— 
In the case of the sulphate, the heat developed in all three cases was 
nearly the same; but in the case of the nitrate, while the solution of 
the salt recently dissolved in the cold was sensibly unchanged by 
boiling, the same solution kept for three months gave a result which 
proved that slow disunion between the base and the acid had been 
going on. The acetate was also found to be slightly decomposed when 
the solution is kept for a long time, but when it is boiled for a few 
minutes the acid and base are found to be almost completely disunited. 

The effect of ebullition on ferric acetate was carefully examined, and 
also that of adding subsequently solution of potassium sulphate 
(according to Péan de St. Gilles) ; and a secondary disengagement of 
heat that was observed showed a molecular coagulation or condensa- 
tion, which appears to correspond with the assumption of the insoluble 
state in which the oxide is found after this kind of precipitation. The 
effect of long keeping, and of diluting the solution of the salt with 
a large volume of water was also examined. The following are the 
general results of the investigation :— 

In solutions of ferric salts the oxide and the acid are united in an 
incomplete and feeble manner, and the union is affected by the water 
of the solution, and greatly by temperature. This is most apparent in 
the case of salts formed with the weaker acids. The reaction of the 
water in breaking up the salt is not instantaneous, but progressive, 
as is the case with the decomposition of ethers by water; and 
finally the effects are not always reversible by reversing the conditions, 
for the oxide of iron once separated from its acid assumes a mole- 
cular condition which prevents. it from returning to its old state in 
combination. 


* I speak here of heat developed; but it must of course be understood, as shown 
by the numbers, which want of space does not permit me to quote, that cold is often 
produced. This, according to the ordinary extension of language, is spoken of as 
development of a negative quantity of heat.—J. T. B. 
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The action of an acid on its corresponding ferric salt was examined, 
and heat was shown to be liberated in the case of the nitrate and sul- 
phate when the acid solution is added, which indicates an increased 
union between the oxide and the acid, due to the presence of free acid. 
A solution of an alkaline salt of the same acid does not produce much 
effect on the solution of the ferric nitrate or sulphate, but when 
solution of sodium acetate is mixed with solution of ferric acetate, com- 
plete though gradual decomposition takes place. 

The presence of two ferric salts in a solution diminishes the decom- 
posing power of water on each of them. 

When a solution containing an equivalent of nitric acid is mixed with 
a solution containing an equivalent of ferric sulphate or ferric acetate, 
the sulphuric acid or the acetic acid is displaced by the nitric acid. 
Sulphuric acid completely displaces acetic acid from a ferric acetate. 

Finally, when the double decompositions that take place on adding 
solutions containing various salts in equivalent quantities to solutions 
of ferric salts were examined, the rule, before established for the salts 
of zinc, copper, lead, &., and for the ammoniacal salts, that the 
stronger acid joins itself to the stronger base, was completely established 
by the indications of the thermometer. 

J. T. B. 


Affinity of Hydrogen for Chlorine, Oxygen, and Nitrogen. 
By Jutivs Tuomsen (Deut. Chem. Ges. Ber., iv, 941—947). 


In connection with a forthcoming work on thermo-chemistry, the 
author has made some very careful determinations of the heat evolved 
or absorbed during the formation or decomposition of hydrochloric 
acid, water, and ammonia. 

1. Affinity of Hydrogen for Chlorine-—This was determined by burn- 
ing chlorine in an atmosphere of pure hydrogen, and estimating by 
analysis the amount of hydrochloric acid produced (12—15 grammes) 
after absorbing it in water. The gases and produced acid came in con- 
tact with nothing but glass and platinum. Special attention was paid 
to having the chlorine quite free from oxygen or chlorine oxides. 
There can be no doubt that Favre and Silbermann’s determinations 
were made with chlorine coutaining oxygen (or hypochlorous acid), 
for they stored their chlorine over a solution, and it is almost certain 
that even in the dark chlorine slowly decomposes water. 

Using Stas’s atomic weights, the formation of the molecule of hydro- 
chloric acid was found in four experiments to be attended with the 
following development of heat :— 

21975 
sa ie >Mean, 22001 heat-units = (HCl). 
22008 ; 

Using the ordinary atomic weights, the number of heat-units be- 
comes 22007, which is practically the same. 

The author has found the heat developed by the absorption of hydro- 
chloric acid by water to be 17314 heat-units for HCl,Aq. The total 
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heat therefore evolved in the formation of aqueous hydrochloric acid is 
39315 units for H,Cl,Aq. 

The error in the former determinations of the heat of formation of 
hydrochloric acid, due to the presence of oxygen in the chlorine, has 
rendered all the other numbers which have been calculated from it 
inexact. 

2. The affinity of Hydrogen for Oxygen.—The number of heat-units 
for H2,0 the author has found to be (using Stas’s atomic weights) 
68376. This number lies between that found by Andrews, and that 
by Favre and Silbermann. 

3. The affinity of Hydrogen for Nitrogen.—This is best determined by 
the method adopted by Favre and Silbermann of decomposing solu- 
tions of ammonia by chlorine. The thermic phenomena may be thus 
analytically represented :— 


(4NH;Aq,3Cl) = 3[(Cl,H,Aq) + (NH;Aq,CIHAq)] — (N,H;,Aq). 


The author has found the development of heat for 4NH;Aq,3Cl to 
be 119613 units; that for Cl,H,Aq is 39315 units; and that for 
NH;Aq,CIHAq is 12270 units (Deut. Chem. Ges. Ber., iv, 586); so 
that N,H;,Aq = 154755 — 119613 = 35142 units. The heat of absorp- 
tion of ammonia by water the author has found to be 8435 units for 
NH;,Aq, so that— : 


(N,H,Aq) — (NH;,Aq) = (N,Hs) = 26707 units. 


Favre and Silbermann obtained for the reaction of chlorine on 
ammonia the number 129720 heat-units, which is 10107 greater than 
the author’s. But they worked with the mercurial calorimeter, so that 
their determinations cannot claim much confidence. Had this error 
not been compensated by others it would have caused a great difference 
between the value of N,H; as found by them and by the author. As 
it is, this value, according to Favre in 1868, is 25931 units, which is 
only 776 less than the author’s number. 

The above quantities taken together with that which the author has 
already determined for the latent heat of solution of sal-ammoniac 
contain the united thermic constants which have to be considered in 
the formation of sal ammoniac, as the following table shows :— 


(N,H;) = 26707 = 11 X 2428 heat-units. 
(HCl) = 22001 = 9x 2445, 
(HOIAq) = 17314 = 7x 2473 
(NH,Aq,HCiAq) = 12270 = 5x 2454 > 
(NH,,Aq) = 8435] _ - 
(NH,Cl,Aq) = 3e82f — °* 7463, 


(N,H,,Cl) = 90609 = 
(H:,0) = 68376 = 28 x 2442 


PHYSICAL CHEMISTRY. 217 


On the Alleged Influence of Calcination upon the Heat of . 
Solution of Metallic Oxides. By C. Marienac (Archives des 
Sciences [2], xlii, 209—220). : 


Tue author criticises the results obtained by Ditte on the heat evolved 
by the solution of the oxides of zinc and magnesia in sulphuric acid. 
According to Ditte the heat evolved in these reactions increases in pro- 
portion to the temperature at which the oxide had been prepared (See 
this Journal, last volume, p. 793). Marignac, on carefully repeating these 
determinations, finds that the heat evolved by the oxides prepared at 
350°—440°, at a dull red heat and at a bright red heat, is practically 
identical. 


MgO. ZnO. 
Dn seseuenses core 261 
Or sesieeuncn ewes 874 — 
Dull red heat ...... 875 266 
Bright red heat .... 867 264 


Marignac attributes the erroneous conclusions of Ditte to imperfec- 
tions in the calorimetrical method which he employed. 
7 a & 


On Change of Volume accompanying Solution. By C. A. 
Vauson (Compt. rend., lxxiii, 1376—1379). 


TuIs paper is a continuation of the author’s researches on the densities 
of saline solutions, noticed in our last volume (p. 987). A definite 
quantity of water (1 kilogram) is taken and a certain amount of any 
salt dissolved in it; the density of the salt itself being known, the 
volume of the solution is then determined and also the density of the 
solution. In all cases it is found that the volume of the solution of the 
salt is less than the sum of the volumes of the water and the undissolved 
salt. From these data it is easy to calculate the coefficient of contrac- 
tion of each particular salt. 

The author has made a series of experiments on various salts, some 
of the details of which, and the tables calculated therefrom, are given 
in the original paper. He has arrived at the following general conclu- 
sions :— 

1. In every case there is a diminution in volume when an anhydrous 
salt is dissolved in water, that is, the volume of the solution is less than 
the sum of the volume of water and salt. Of all salts tried, ammonium 
chloride gives the least contraction. 

2. The first portions of the anhydrous salt correspond to the maximum 
of contraction. As the strength of the solution increases, the contrac- 
tion diminishes, until with very soluble salts, when the solution is nearly 
saturated the contraction is almost insensible. 

3. Viewed with regard to their energy of contraction, the sub- 
stances experimented on may be ranged in the following order, begin- 
ning with the greatest contraction: (a) with respect to the non-metallic 
radicals—carbonates, sulphates, chlorides, nitrates, iodides; (b) with 
respect to the metals—iron, zinc, copper, magnesium, strontium, barium, 
calcium, sodium, lead potassium, ammonium. 


| 
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4. Hydrated salts give far less contraction than the corresponding 
anhydrous salts; the contraction is smaller as the number of molecules 


of water of crystallisation becomes greater. 
5. Salts which crystallise in the anhydrous state are those in which 


the coefficient of contraction is smallest. 
A. P. 


On the Behaviour of Supersaturated Saline Solutions when 
exposed to the Open Air. By Cuaries Tomuinson (Proc. 
Roy. Soc., xx, 41—45). 

FRoM a series of painstaking experiments the author deduces the general 

conclusion, that supersaturated saline solutions, which would instantly 

solidify if exposed to the air of a room, may be kept for many hours in 
the open air of the country without crystallisation. Even newly sprouted 
leaves do not act as nuclei. 

Ss. W. 


A New Method of Preparing Supersaturated Solutions. By 
L. C. pe Coppst (Compt. rend., Ixxiii, 1324). 


THE customary method of preparing a supersaturated solution consists 
in allowing a solution saturated at the boiling temperature to cool 
slowly, out of contact with atmospheric dust; the author has found, 
however, that it is possible to prepare supersaturated solutions of 
sodium sulphate by dissolving the anhydrous salt in cold water. 

In order that the experiment may succeed, it is necessary to employ 
the anhydrous salt which has been heated to a temperature higher 
than 33° C., and cooled out of contact with air. This is easily effected 
by placing the salt in a glass tube, and having heated it to the required 
temperature, closing the open end until the contents have become 
cold. 

The salt must be added to the water in small portions at a time, inas- 
much as it becomes heated in contact with cold water, and the super- 
saturation may perhaps be due to this elevation of temperature. Cold 
water dissolves a quantity of anhydrous sulphate nearly five times as 
great as that which is contained, at the same temperature, in a satu- 
rated solution of the hydrate Na,SO, + 10H,0. 

According to the author’s experience, a saturated solution ofanhydrous 
sodium sulphate contains 35°8 per cent. of anhydrous salt at 14°, while 
a saturated solution of the 10-atom salt, at the same temperature, con- 
tains only 12°4 per cent. of anhydrous salt. Another experiment showed 
the solubility of the anhydrous sulphate to be 52°7 per cent. at 21° C, 
the solution of the hydrate, Na,SO, + 10H,O, contaiming 20°9 parts of 
anhydrous salt. One fact, proved by many experiments, is that the 
crystallisation of a supersaturated solution of anhydrous sodium sul- 
phate is always provoked by contact with a crystal of the salt contain- 
ing 10 atoms of water, and it appears equally certain that the completely 
effloresced (anhydrous) salt exhibits the same property. 

It seems, then, that the anhydrous sulphate which is obtained by 
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drying the decahydrated salt at a temperature below 33° C,, cannot be 
identical with that which has been prepared at temperatures higher 
than 33°; it is possible that they may be isomeric modifications. As 
regards the modification containing 7 molecules of water of crystal- 
lisation, not only does it not possess the above-mentioned property of 
determining the crystallisation of a supersaturated solution, but 
it is soluble to a considerable extent, even in the cold, in a solution 
already strongly supersaturated. 
J. W. 


On Liquid Transpiration and its Practical Use in Scientific 
and Technical Chemistry. By Loéwenruat (Zeitschrift fir 
Anal. Chemie, x, 298—305). 


Tue author employs an apparatus somewhat different from that used 
and described by Graham, to whose labours he often refers. The vessel 
containing condensed air he makes of a capacity of not less than 1,500 
cub. cent.; he uses two capillary tubes, with two stopcocks, made of 
exactly equal dimensions, so that two experiments may be carried on 
simultaneously. Instead of placing the tubes in water at a known 
temperature, the author finds it easier to regulate the temperature of 
the room so that it shall be maintained at a constant point during the 
experiments. The tubes used are of varying capacity, containing from 
2°5 to 57 cub. cent., some of these having one and some two bulbs. The 
time which the liqnid takes to pass through the capillary tube is noted 
by a method similar to that employed by Graham in his experiments. 

The author has shown that the fatty oils used in the arts have very 
different rates of transpiration, and that this is also the case with milk, 
beer, wine made from fruits, grape-wine, and various other substances. 
This fact, he suggests, may be turned to practical account in testing 
such compounds. 

He shows further that, for at least some liquids, there exists a rela- 
tion between their respective diffusion and transpiration rates. Thus, 
Graham gives the diffusion of HCl solution to NaCl solution as 1: 0°7, 
the author has found their respective rates of transpiration to be as 
1:0°732. So the diffusion of NaCl to sugar is as 2°33: 7, their transpi- 
ration rates as 2°33: 5°83. 

M. M. P. M. 


On the Sounds of Vibrating Flames. By M. Batto (Deut. 
Chem. Ges. Ber., iv, 906). 


A PErroreuM lamp chimney is supported in a horizontal position by a 
clamp, and the tapering upper portion covered over with a cylinder of 
tin plate; a perforated cork is fixed in the other end and a stream of 
coal-gas thus passed through and inflamed at the end covered with tin. 
A jet of oxygen issuing from a drawn-out glass tube is then brought to 
the flame and passed through it, so that a jet of oxygen is produced 
inside the chimney, burning in an atmosphere of cal-gas. A jet of air 
may also be employed, under favourable conditions as to relative posi- 
tion of jet and chimney, strength of gas and oxygen streams, &c., a 
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singing flame is produced like the ordinary hydrogen flame in a glass 
tube (chemical harmonica). 
C. R. A. W. 


Inorganic Chemistry. 


Solidifying Point of Bromine. By H. BaumuaveEr (Deut. Chem. 
Ges. Ber. iv, 927). 


Tue solidifying point of bromine is variously given as —7°, —7°3, 
—18°, —22°, —25°. The author finds —24°°5 as the result of his 
redetermination of this point. Solidified bromine is a red-brown crys- 
talline mass. The presence of water raises the solidifying point, owing 
to the formation of hydrate, which probably accounts for the high 
number, — 7°, above referred to. 

H. E. A. 


Preparation of Ozone in a Concentrated State. By A. 
Hovuzeau (Compt. rend., Ixxiv, 256). 


In an ordinary straight gas-delivery tube is placed a wire of coppér, 
lead, or better, of platinum, 4 to 6 decimeters long, with one of its 
extremities passing through the side of the apper portion of the tube. 
On the exterior of the tube is coiled a similar wire over the path of the 
preceding. When the two are placed in communication with a 
Ruhmkorff’s coil giving a 2 or 3 centimeter spark, a slow stream of 
oxygen passing through the tube will be strongly charged with ozone. 
By this apparatus, called by the author an “ ozonizer,” he has prepared 
oxygen containing 60 to 120 (once 188) milligrams of ozone per litre. 
Electrolysis of water furnished only 3 to 5 milligrams, barium peroxide 
and sulphuric acid 10 milligrams, per litre. 
C. G. S. 


Note on the Action of Sulphur on Vapour of Water; on the 
Synthesis of Sulphuric Acid ; and on the preparation of Pure 
Zine by Electrolysis. By V. Meyer (Compt. rend., xxiv, 195). 


I. Action of Sulphur on Water-vapour.—The fact that sulphur at a 
red heat decomposes water was discovered by Mulder in 1858, and 
confirmed by Gripon and by Corenwinder. The author passes steam 
over boiling sulphur in a tube, and condenses the slightly acid 
product. 

The liquid cannot be concentrated without decomposition. In ex- 
amining the nature of the product, the author observes that the reactions 
given in books for the thionic acids are not sufficiently characteristic. 
He therefore, by solution of iodine, which is decolorised by sulphurous 
and thiosulphuric, but not by the other thionic acids, proved the pro- 
duct to be one of the two former. By Bottger’s reaction with alkaline 
permanganate, which is turned green by sulphites but decolorised by 
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thiosulphates, in dilute solutions (1 in 3,000), he proved it to be hypo- 
sulphurous. 

The author has kept the liquid more than a year, and still obtains the 
same reactions. At 30° C. it splits up into sulphurous acid and sul- 
phur. Mercuric chloride gives with it a yellow precipitate ; mercurous 
nitrate a black precipitate ; cupric sulphate on heating a black preci- 
pitate of sulphide; silver nitrate a white precipitate, soon becoming 
brown. Schiitzenberger’ s hydrosulphurous (hyposulphurous) acid, 
which cannot exist long in the free state, reduces silver nitrate. 

II. Synthesis of Sulphydric Acid.—This acid decomposes at 400°. 
However, as several chemists have asserted that its direct synthesis is 
possible, the author purified hydrogen by passing it through solutions of 
lead acetate, lead oxide in potash, silver nitrate, and mercuric chloride, 
then through fragments of porcelain at a bright red heat, and finally into 
calcium chloride and phosphoric anhydride. When this gas was passed 
over boiling sulphur, traces of sulphydric acid were formed. The 
author tried to prepare pure hydrogen by electrolysis, but could not 


_ obtain a sufficiently rapid current. 


III. Preparation of pure Zine by Electrolysis ——When an ammoniacal 
solution of zinc sulphate is decomposed by the galvanic current, the 
positive electrode consisting of a plate of zinc, and the negative of a 
copper wire shaped like a T, crystals of zinc are deposited on the 
latter. A potash-solution of zinc sulphate was tried without success. 


C. G. 8. 


Action of Heat on the Oxychlorides of Silicon. By L. Troost 
and P. HaAvuTEFrEeUILLE (Compt. rend., Ixxiv, 111). 


Wuen oxychloride of silicon is distilled at a temperature exceeding 
440°, the evidence of incipient decomposition becomes apparent, from 
the production of dense white fumes in the vessel in which the distilla- 
tion is carried on. 

The authors have studied this reaction more closely, with the follow- 
ing results:—The vapour of the oxychloride, SisO.Clh, was passed 
through a glass tube filled with fragments of ‘porcelain, and heated to 
redness. During the operation, neither oxygen nor chlorine was 
liberated, neither was there any appreciable loss of weight; but on sub- 
mitting the product to fractional distillation, it was found that, while 
the boiling point of the oxychloride was nearly constant at 136°, the 
new liquid began to boil at 59°; two-thirds of the liquid distilled at 
and below the boiling point of the oxychloride, and the remaining third 
at temperatures varying from 150° upwards. 

About one-half of the distillate consisted of tetrachloride of silicon, 
regenerated by the action of heat upon the oxychloride; one-fourth 
was oxychloride which had escaped decomposition, and the remaining 
third or fourth part, the boiling point of which was above 150°, con- 
stituted a complete series of oxychlorides, SisO;Cl,, SisOsCle, SigO29Cli., 
Si,06,Cl,, produced by molecular condensation, and in which the 
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ratio of oxygen to silicon was greater than in the oxychloride from 
which they were produced. 

The proportions in which these oxychlorides occurred in the original 
distillate, varied according to the temperature and rapidity with which 
the operation was conducted ; it was noticed, as a rule, that the con- 
densation was greatest, when the temperature was high and its action 
considerably prolonged. 

J. W. 


On the Action of Phosphorous Chloride upon Anhydrides and 
Chlorides. By A. Micuar tis (Jenaische Zeitschrift, vii, 110— 
117). 


Wuen the compound upon which phosphorous chloride acts, con- 
tains any substances having a great affinity for chlorine, a large 
amount of phosphoric acid with but little phosphorus oxychloride, is 
produced. 

The author gives the reactions which he observed to take place 
when phosphorous chloride was allowed to act upon many different 
anhydrides and chlorides. The following equations represent the reac- 
tions which, from these experiments, seem to take place in each case :— 

1. With sulphurous anhydride, the vapours being passed through 
a heated tube— 


SO, + 3PCl,; = PCl,S + 2PCI,0. 


2. With sulphuric chlorhydrate (sulphuryl-hydroxyl chloride), a 
reaction takes place in the cold, expressed thus— 


3. With hyposulphuric chloride (pyrosulphury] chloride)— 
S.0;Cl, + 2PCl, — 280, + PCl1,0 + PCl,. 


4. With chromium oxychloride the reaction is exceedingly energetic, 
accompanied by a hissing noise and evolution of light. It may be 
thus formulated— 


4CrO.Cl, + 6PCl, = 4CrCl, + PCI, + 3POCI,; + P,O,. 


5. Heated to 166° in a sealed tube with potassium bichromate, phos- 
phorous chloride acts in a way which the author represents thus— 


80Cr,0;K, + 42PCl],; = 18CrO;KCl + 15PO;K + 42CrO, + 27KCl + 
27P0C1;. 


6. With antimonious hydrate, as well as with metallic antimony, 
phosphorous chloride gives free phosphorus, phosphoric anhydride, 
and antimonious chloride, while with antimonic oxide, after heating to 
160° in a sealed tube, phosphoric anhydride and antimonious chloride 
are formed. With bismuthous oxide the reaction is somewhat different, 
and may be formulated thus— 


7Bi,0; + 7PCl; = 2P;0,Bi, + 8BiCl, + PC!,0 + 2BiOCl. 
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7. When the chloride is heated over a lamp with lead monoxide 
(PbO), metallic lead, lead chloride, and lead phosphate are produced. 
If lead dioxide (PbO,) be employed, then no metallic lead is formed, 
but lead chloride, lead phosphate, and phosphorus oxychloride. 

8. Stannic oxide and phosphorous chloride heated to 160° give 
stannous and stannic chlorides, together with phosphoric anhydride. 
With cupric oxide, cuprous and cupric chlorides, tricupric phosphate, 
and phosphorus oxychloride are formed, according to the equation— 


17CuO + 5PCl; = 2P,0,Cu; + 10CuCl + CuCl, + PCI,0. 


The reaction with mercuric oxide is completely analogous to that 
with the copper salt. 

Molybdic trioxide acts on phosphorus chloride when heated to 160°, 
giving rise to phosphoric anhydride and molybdic oxychloride 
(MoO,Cl,). 

Upon the oxides of iron, manganese and tungsten, phosphorous 
chloride has no action. 

M. M. P. M. 


Decomposition of Phosphorous Chloride by Water. By 
A. GrurHer (Jenaische Zeitschrift, yu, 122—126). 


TuE author refers to the statement of Kraut (Ann. Chem. Pharm. clviii, 
p. 133), to the effect that, on dropping pure phosphorous chloride into 
boiling water, as each drop touches the water, a bright flame is seen, 
and there is a deposit of amorphous phosphorus. 

With water at 80°, the author found only a very slight deposition of 
phosphorus; with water which had been boiling for a moment before 
the experiment, he noticed an appearance near the mouth of the test 
tube which contained the water, much resembling phosphorescence, 
but no phosphorus was separated. By varying the conditions of his 
experiments, he has been led to conclude that it is only in presence of 
an excess of air that the phosphorescent phenomena are exhibited by 
the phosphorous chloride when dropped into water. 

He supposes that part of the phosphorous chloride is rendered 
gaseous ; this is decomposed, giving hydrochloric acid,and phosphorous 
acid, which, by the excess of oxygen present, is oxidised to phosphoric 
acid; a small part of the phosphorous acid formed, he supposes, may 
be reduced to phosphuretted hydrogen, and this again decomposed, 
giving water and free phosphorus, and hence the small quantity of 
separated phosphorus. 

Distilled with a solution of phosphoric acid, phosphorous chloride 
gives hydrochloric acid, free phosphorus, and phosphorous oxy- 
chioride. 

M. M. P. M. 


Composition of Antimonious Hydrate. By A. GuuTHER 
(Jenaische Zeitschrift, vii, 121). 


By precipitating a solution of potassium antimonate with nitric acid, 
washing the precipitate with cold water, and allowing it to dry at 
Q 2 
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the ordinary temperature during a whole summer season—the author 
has obtained a substance which, on analysis, gives numbers corre- 
sponding to the formula H;SbO,; this he regards as standing mid- 
way between the hydrate obtained by Berzelius, HSbO;, and that 
obtained by Fremy, H;SbO;. The new substance, heated to 175°, is 
transformed into the hydrate obtained by Berzelius. 

M. M. P. M. 


Decomposition of the Soluble Metallic Sulphides by Water. 
By H. Kouse (J. pr. Chem. [2] iv, 412—417). 


J. THomsen, from the results of his thermochemical researches on sul- 
phuretted hydrogen (Pogg. Ann., cxl, 526), considers the latter to be a 
monobasic acid H.SH, and concludes that the normal sulphides when 
dissolved in water, are to be regarded as mixtures of hydrates and 
sulphydrates of the general formula R.SH. This view is supported by 
the fact that the action of water on normal barium sulphide decomposes 
it into barium sulphydrate and barium hydrate. Such a decomposition 
of the aqueous solution, however, does not happen in the case of sodium 
sulphide. A solution of the crystalline sodium sulphide, Na,S.9H,O, 
when boiled with potassium ethyl sulphate, should yield mercaptan with- 
out any admixture of ethyl sulphide, if the action of water had effected 
complete decomposition into sodium hydrate and sodium sulphydrate. 
The author finds, however, that ethyl sulphide is the principal product 
of the reaction, being accompanied by more or less mercaptan, according 
to the strength of the solutions employed ; the weaker the solution the 
larger being the proportion of mercaptan. From the results of his 
experiments he infers that the metallic sulphides are only partly de- 
composed into hydrates and sulphydrates by solution, the extent of the 
decomposition depending on the proportion of water present. 


C. E. G. 


The Spontaneous Decomposition of various Acid Sulphites. 
By C. Saint-Pierre (Compt. rend., lxxiv, 52). 


Tue author having noticed that a solution of acid potassium sulphite, 
when heated in a sealed tube, was decomposed, with production of sul- 
phuric acid and free sulphur, publishes further experiments on this 
subject. Liquid sulphurous anhydride and concentrated solutions of 
sulphurous acid were found to bear, under pressure, the temperature of 
a water-bath for an unlimited time without decomposition. A solu- 
tion of acid lead sulphite, treated in a similar manner, quickly pro- 
duced a precipitate of lead sulphate; and on opening the tube, the 
solution was found to contain free sulphuric acid and an acid of the 
thionic series. No lead remained in solution. 

By heating a solution of acid barium sulphite in a sealed tube for 
twelve hours, the barium was completely precipitated as sulphate. 
The solution, as in the previous instance, contained free sulphuric acid 
and a small quantity of an acid containing a larger proportion of sul- 
phur; the latter being recognised by the black precipitate which it 
afforded with the salts of mercury and silver. The barium sulphate 
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was exhausted with carbon disulphide, but no free sulphur had been 
deposited. 
J. W. 


Amount of Combined Water in certain Double Sulphates. 
By H. Ruerneck (Dingl. Polyt. J., ecii, 268—271). 


Ammonio-ferrous Sulphate—The author finds this salt to have the 
composition (NH,).Fe"’(SO,)2.5H,O. The direct determination of the 
water being impossible on account of oxidation and loss of ammonia 
during the drying process, a portion of the salt was dried at 110° C. 
for six hours, and finally at 120°, till no further loss of weight oc- 
curred. In the residue dissolved in water, the unchanged ferrous oxide 
was estimated with permanganate solution, and then the residual am- 
monia, by distillation with lime into titrated acid solution. 

The molecular weight of the salt was also determined by the estima- 
tion of the ferric oxide obtained in the usual way, and by gently igniting 
a portion of the salt, moistening with ammonia solution, and again 
igniting, until the weight remained constant. 

Potassio-ferrous Sulphate, KzFe"(SO;)2.5H,O.—In this salt the water 
was determined by the indirect method above referred to. , Only four 
molecules could be expelled at a temperature of 110°. 

Ammonio-magnesium Sulphate, (NH)2.Mg"(SO,)2.6H,O. Ammonio- 
cupric Sulphate, (NH4)2Cu''(SO,)2.6H20. 

The author concludes that the general formula, R,M"(SO,). + 6H,0, 
usually adopted in text-books, does not hold good, but that two groups 
are formed from the root formula, MSO, + 7H,0; I1stly, one in which 
H.0 may jbe said to be replaced by R,SO,; and 2ndly, one in which 
(H,0). may be said to be replaced by R.SOQ\. . 

W. S. 


Amount of Combined Water in Ferrous Sulphate precipitated 
by Alcohol. By G. H. BarckuauseEn (Arch. Pharm. [2], cxlviii, 
197—199). 


In most Handbooks of Chemistry the composition of ferrous sulphate 
precipitated by alcohol, is said to be the same as that of ferrous sul- 
phate crystallised from water. The author dissolved 50 grams of 
the salt in 50 grams of water and precipitated it with 50 grams of 
alcohol. The crystalline precipitate when exposed in dry air at 18° C. 
had not the composition of the crystallised sulphate. The amount of 
iron contained in it more nearly corresponded to that in a salt having 
6aq. instead of 7aq., and by keeping the compound only for a few 
hours the proportion of the ferrous oxide rose considerably, showing 
that the salt continued to lose water at ordinary temperatures. 


A. BP. 


On the Diffusion of Mercurial Vapours. By Mrrcur (Compt. 
rend., Ixxiii, 1356). 


THE author appears to have conclusively proved the invalidity of 
Faraday’s conclusions respecting the evaporation and diffusion of 
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mercury. He finds that ammoniacal nitrate of silver is a far more 
delicate test of the existence of mercury vapour than gold leaf, and by 
means of this reagent he has shown that the vaporisation of mercury 
is a continuous phenomenon, occurring even when the metal is solidi- 
fied. The action of mercury vapour on salts of the noble metals 
evidently admits of a variety of important practical applications: 
among others the author describes a process of obtaining permanent 


photographs. 
T. E. T. 


Mineralogical Chemistry. 


On a Complex Alum obtained from the Hot Mineral Water 
of the Solfatara of Puzzuoli. By S. pz Luca (Compt. rend., 
Ixxiv, 123). 


THE examination of the water of this mineral spring, the results of 
which were communicated in the Académie des Sciences in February, 
1870, showed that it contains, not only sulphuric acid, but also several 
bases, which, on combining with the acid, ought to produce a complex 
alum. A quantity of the water was therefore concentrated to a tenth 
of its original bulk, and, after being carefully filtered, was left to crys- 
tallise by spontaneous evaporation. The slow evaporation went on for 
about a year, and at the end of that time fine crystals, having the form 
of ordinary alum, were obtained. 

These crystals, when moderately heated, gave off a large quantity of 
water, and, on the application of a higher temperature, sulphurous acid 
fumes and a sublimate of solid matter. When they were heated with 
caustic potash, ammonia came off freely. Their density, taken in 
alcohol at 17° C., was 1:774 compared with water at the same tempera- 
ture. 

The following is the result of an analysis of the crystals :— 


EE 6 dine eebedeaedeeane 36°74 
Alumina ....... hh ouch cusei ibaa 6°70 
Ammonium oxide (NH,).0.......... 10°82 
2. cvpbbnanan ee <aemnn 0°97 
se nee ae eed hand os 1°10 
eas Keke Ode Hew ae 0°65 
EE kde bese eeseavewas o¢nes 0°30 
Nee ee ee 0°17 
Ee ee re ear ee 40°98 
Soda, manganese oxiie, and joss 1:57 

Pe 100°00 


The mother-liquor was extremely acid, and contained, besides the 
materials just mentioned, traces of chlorine, a small quantity of nitro- 
genous organic matter, and a large quantity of silica. ; 


4. F. B. 
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Siderite, pseudomorphously crystallised in the forms of Cale- 
spar and Bitter Spar. By H. Srriiver (Note mineralogiche. 
Torino, 1871, p. 22—25; Jahrbuch f. Mineralogie, 1871, 883). 


SUBSTITUTION-PSEUDOMORPHS of siderite after calespar are somewhat 


rare. The Turin collection possesses two interesting specimens from 
002 402 


Brozzo, consisting of pyrite crystals of the combination ike x 


O . © Ow, on which are implanted crystals having the form of calc- 
spar, bitter spar, and mesitine. The scalenohedrons, however, consist 
of a granular aggregate of siderite containing 94°30 p. c. FeCOs, 
3°04 MgCOs, and 2°68 CaQ,, the lime having been almost wholly re- 
placed by ferrous oxide. Side by side with the scalenohedrons are 
implanted crystals of bitter spar, more or less altered to siderite. 
Nearly all of them, however, still contain nuclei of magnesio-calcic 
carbonate, which fills up the little cavities left by the siderite in the 
substitution process, and follows the directions of cleavage, forming a 
kind of network. The lenticular crystals of mesitine have remained 
unaltered, being merely covered with a thin crust of siderite. 
H. W. 


Crystallographic Studies :—Scheelite. By Max Baver (Jahr- 
buch f. Mineralogie, 1871,879). Selenite. By F, Scuravr (ibid. 


881). 


Composition of the Labradorite Rocks of Waterville, New 
Hampshire. By E. 8S. Dana (Am. J. of Sci. [3] iii, 48). 


Two specimens of felspathic rock, obtained by Prof. Hitchcock from the 
locality of Waterville, and supposed to be labradorite, were submitted 
to analysis with the following results. The first was a dark-coloured 
rock, consisting principally of triclinic felspar, with small yellowish 
grains of chrysolite. The felspar possessed a dark smoky colour, which 
the microscope showed to be due to the presence of very minute grains 
of magnetic iron ore, from about #,th to 535th of an inch in diameter. 
It gave the following percentage composition :— 

SiO,  Al,03(TiO,). Fe0s CaO. Na,O.  K;0. 

51°63 26°20 496 1416 344 0°58 = 100°37 


The analyses of the mineral supposed to be chrysolite afforded— 


Si0.. Al,03. Fe,03. MnO. MgO. CaO. 
38°85 trace 28°07 1:24 30°62 1°43 = 100°19 


The large percentage of iron present in the chrysolite is remarkable. 
It is an essential constituent of the mineral, and not owing to the 
presence of impurities. The second specimen of rock was different in 


appearance from the first. Its principal constituents were felspar and 
hornblende, associated with a little magnetic iron ore, mica, and a green 
mineral, probably epidote. No chrysolite was present. 
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Two analyses afforded— 
SiO,. Al,O3. Fe,03. MgO. CaO. Na;03. K,O. 
52°25 25°71 1:08 0°99 13°22 3°68 2°18 = 99°11 
J. W. 


The relative proportion of Iron and Sulphur in the Pyrites 
contained in certain Specimens of Iowa Coal. By Rusu 
Emery (Am. J. of Sci. [3] iii, 34). 


Tae following examination was undertaken with the view of ascertain- 

ing whether the amount of sulphur contained in Iowa coal, was greater 

0 would be necessary to form with the iron the combination 
ede. 

The coal, in the first instance, was treated with very dilute hydro- 
chloric acid, so as to remove everything which was soluble in that 
menstruum. The residue was then oxidised with hydrochloric acid and 
potassium chlorate, and the percentage of iron and sulphur calculated in 
the usual manner. The absence of calcium sulphate in the residue 
before oxidation was carefully ensured. 

Ten samples were examined. In four samples the relative propor- 
tions of iron and sulphur corresponded very closely with that existing 
in FeS,, viz., 53°3 per cent. In four samples there was a decided 
excess of sulphur, the percentage rising in two instances to 63°0 per 
cent., while in two samples there was a marked deficiency of sulphur 
45°0 and 50°0 per cent. only being found. 

The results of the analyses of the coals of Ohio, by Prof. Wormley, 
showed that in every instance the amount of sulphur present was too 
large for combination with the iron as disulphide. 

J. W. 


Origin of Coal (Chem. Centr., 1871, 815). 


Accorp1ne to Wurtz, the formation of coal is intimately connected with 
the action of iron dissolved in the waters of the carboniferous period, 
being in fact the normal product of a special eremacausis of organic 
substances in waters holding sulphate of iron and free carbonic acid in 


solution. 
C. H. G. 


Organic Chemistry. 


An Important Improvement in the Method of Fractional 
Distillation. By Epuarp Linnemann (Ann. Chem. Pharm., 
elx, 195— 242). 


THE improvement consists in the use of thimble-shaped pieces of 
platinum gauze, inserted into the tube connecting the distilling flask 
with the condenser. The number of the gauze cups depends upon the 
volatility of the liquids which have to be fractionated ; for liquids boiling 


' 


< 
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below 150° the author employs a tube containing 8 cups; for liquids 
boiling up to 180° 6 cups; for liquids possessing still higher boiling 
points 5 cups are found to be sufficient. Full details of the method 
employed in making the gauze cups, together with the dimensions 
found to be most useful, are given in the paper, which is, moreover, 
illustrated by a wood cut. The author claims two advantages for his 
improvement. In the first place it allows of a more complete purifica- 
tion of liquids by fractional distillation than has hitherto been found 
practicable, and, in the second place, it allows the determination of the 
boiling point of a liquid to be made with greater accuracy, all super- 
heating of the vapour being avoided. 

The author gives a variety of examples of fractional distillation made 
by his method, together with a number of determinations of the boiling 
points (reduced and corrected) of some important derivatives of ethyl, 
propyl, and butyl alcohols. 


Ethyl iodide .... 72°°38 C. Sp. gr. at 14°5 1°9444 
Ethyl benzoate... 211°-16 . 16° 1:0502 
Ethyl acetate... 77°00 . 15° 0°9068 
: 98°80 sa 17° 0°8945 

Ethyl propionate { 98°84, ‘ 16° 08964 
Ethyl alcohol.... 78°°53 - 17° 0°8090 
Ethyl bromide .. 38°78 ~ 13°5 = 14685 
Ethyl chloride .. 12°18 - 8° 00-9176 
Acetic acid...... 118°10 (m. p.16°5) ,, 20° 1:0026 
140°°71 a 19° 0°9961 


Propionic acid .. 140°°67 


He has also described a few propionates. 

The calcium salt requires 1°87 parts of water for solution at 17°. The 
barium salt is anhydrous, and requires 1°67 parts of water for solution 
at 17°. The apparent crystalline form of the silver salt varies with the 
temperature of crystallisation ; at one time it separates out in plates, at 
another in needles. On this account silver propionate can scarcely be 
recognised by its form; when perfectly pure, and in large quantity, it 
generally crystallises in broad shining needles. 1 part of the salt 
requires for solution 119 parts of water at 18°. 

The neutral lead salt is easily soluble, but does not crystallise, the 
basic salt crystallises occasionally in the form of needles. It is soluble 
in from 8 to 10 parts of water at 14° C. A cold saturated solution, 
heated to the boiling-point, and shaken, deposits nearly all the salt, 
and the liquid appears to become almost solid. The salt filtered from 
the hot solution, and dried over sulphuric acid, has the formula 
3Pb(C3H;0.)2..4PbO. By means of this salt propionic acid may be 
separated from formic and acetic acids. Ifa mixture of the three acids 
in water is evaporated to dryness with an excess of lead oxide, cold 
water will extract only basic lead propionate, and on heating the clear 
cold solution, the lead salt will be precipitated, the slight traces of ac- 
companying lead acetate and formate remaining in solution. 

Since basic lead acrylate is also almost insoluble in cold water, the 
formation of the lead salt offers a ready method of detecting and 
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separating even small quantities of propionic acid in presence of acrylic 
acid. The author shows by analysis that the propionic acid so separated 
is pure. This acid, according to the author, is never produced by the 
fermentation of lactic acid. In his investigations on butyric acid he 
found that but little of the acid which comes into commerce under that 
name can be regarded as even approximately pure. 

Normal butyric acid boils at 162°30°, has a sp. gr. of 0°9580 at 14°, 
freezes at — 19° toa crystalline mass; begins partially to melt at —2°, 
and is completely liquid at + 2°. Hthyl butyrate prepared by Pelouze’s 
method boils at 121:09° ; sp. gr. at 17° 0°8990. Silver butyrate requires 
for solution 202 parts of water at 14°, and 72 of boiling water. The 
calcium salt crystallises in broad transparent brilliant needles ; 1 part 
dissolves in 3°6 of water at 14°. A cold saturated solution solidifies 
almost completely on heating. The bariwm salt closely resembles the 
preceding compound; it is soluble in 2°43 parts of water. 

The author shows the value of his method in the separation of 
propyl and butyl alcohols from the products of the alcoholic fermenta- 
tion of corn and molasses. He cannot recommend ordinary fusel oil 
as a source of propyl or butyl alcohol, since this liquid in general con- 
tains but small quantities of these alcohols. He prefers the distillate 
obtained in the spirit-refining process at that particular point when it 
acquires an altered specific gravity, a scarcely perceptible fusel odour, 
and a slight turbidity. 

The product obtained at this point contains a considerable amount of 
water, smells faintly of fusel oil, and is rendered turbid on being further 
mixed with water. This alcoholic liquid, after drying over potassium 
carbonate, is distilled on the water-bath, all the ethyl alcohol being ob- 
tained in the distillate which comes over up to 83°. After treatment 
with powdered potash, boiling with inverted condenser on the water- 
bath, addition of an equal volume of water, drawing off the layer of 
alcohol, and drying over potassium carbonate, the product is fraction- 
ated, whereby pure propyl! alcohol, considerable quantities of isobutyl 
alcohol, and amy] alcohol, are obtained. 

From 8 litres of the above-mentioned product of the spirit refinery 
were obtained— 


5 litres ethyl alcohol fractionated .......... 77° to 85°. 
450 grams propyl and butyl alcohol fractionated 85° to 115°. 
700 grams amy] alcohol in the residue. 


From these 8 litres were obtained about 60 grams of propyl alcohol 
in the form of pure propyl iodide. 

The author considers that the propyl alcohol obtained by simple 
distillation from fermentation-products by Pierre, Puchot, and Chancel, 
was not pure, but that by using his improvement in fractional distil- 
lation pure propyl and butyl alcohol may be easily obtained. 

The pure isobutyl alcohol which the author obtained was a perfectly 
colourless, optically inactive, liquid, having a very slight odour of 
fusel oil. 1 part of this alcohol dissolved 15 parts of water at 15°. 
The sp. gr. at 18° is 0°8003. The boiling-point is given as 108°39°. 

From the various distillates mentioned above the author has prepared 
ethyl, propyl, and butyl iodides. 
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The boiling point of normal propyl iodide he gives as 102°95°, and 
its sp. gr. as 1°7472 at 16°. 
Isobuty! iodide has a boiling point, as determined by the author, of 
120°63°. 
?. & F. 


On the Reducing Action of the Hydrogen absorbed by Pal- 
ladium. By H. Kose (preliminary notice) (J. pr. Chem. [2] iv, 
418—419). 


THE author hoped to effect the direct conversion of the acids into the 
corresponding alcohols, or aldehydes, by means of this reducing agent, 
but from want of time he has placed the research in the hands of his 
pupil, Herr Saytzeff. The latter, by passing a mixture of chlorobenzoyl 
vapour and hydrogen over heated palladium-black, obtained hydro- 
chloric acid, and an oil which is apparently benzoic aldehyde, mixed 
with benzyl alcohol. It forms a crystalline compound with acid sodium 
sulphite. He has also, in a similar manner, succeeded in reducing 
nitrobenzene to aniline, and is about to try its action on benzoic anhy- 
dride, acetic acid, &c., with the object of converting them into benzylic 
alcohol and ethylic alcohol. 
C. E. G. 


On Acetylene and Allylene. By E. Carstansen (J. pr. Chem. 
[2] iv, 419—426). 

From the readiness with which acetylene exchanges its hydrogen for 

metals, the author infers that of the two possible isomeric modifications 
CH= = 

I. | II. | the first represents acetylene, and considers that 
CH= CH.— . : 

the precipitate produced by it in an ammoniacal silver solution has the 


/CAg 
formula N | + H,0, and not CHAS + Ag,O as usually repre- 
CAg/, ° 


sented. Berthelot’s argentacetyl chloride, (C,Ag,H)Cl, would then 


CA 
be | . + HCl. With regard to the other modification of acetylene, 


Ag 
| , if it should exist, he believes that it would probably be in- 
CH,.— 
capable of exchanging its hydrogen for a metal. 
Six isomeric modifications of allylene, the second member of the 


CH; 

| 
series C,H2,-2, are possible; of these the author considers C= 

| 

CH= 
to be that of ordinary allylene, especially as Borsche and Fittig (Ann. 
Ch. Pharm. cxxxiii, 120) have obtained it directly from dichloracetone 
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CH; 
chloride, whose formula is CCl, . An isoallylene of the formula 
CHCl, 
CH.— 
4 incapable of exchanging its hydrogen for metals, would probably 
ca 


CH,Cl 
| 
be obtained from isodichloracetone chloride, CCl, , prepared by the 


CH,Cl 
CH,Cl 


action of phosphoric chloride on isochloracetone, CO . This reaction 


| 
CH,Cl 
the author is at. present investigating. It is possible that the gas 
obtained by Pfeffer and Fittig (Ann. Ch. Pharm. exxxv, 357), by thé 
action of sodium on tetrachloroglycide, and which was not absorbed by 
an ammoniacal copper solution, was an isoallylene, and not propylene, 


as they supposed. 
C. E. G. 


On Two New Chlorobromides of Carbon. By E. Paterno 
(Gazzetta Chimica Italiana, i, 593—595). 


Action of Bromine on Chloroform.—By heating chloroform with 
bromine to 200° for six or eight hours, washing the product, and sub- 
mitting it to fractional distillation, the author obtained a liquid boiling 
at 104°3° at 757-9 millim., and having the composition CCl,;Br. It is 
mobile and colourless, but becomes coloured by exposure to light; it has 
a pleasant ethereal odour, and dissolves in alcohol and ether. A small 
quantity of a liquid boiling at a higher temperature, probably CCl,Bro, 
is also obtained in this reaction. 

Action of Bromine on Pentachlorethane.—On heating the latter with 
bromine to 200°, it is transformed into a solid crystalline substance, 
which may be purified by washing with dilute potash, and crystallisa- 
tion from alcohol or ether, in which it is very soluble. It has a 
characteristic camphoric odour, similar to that of carbon tricloride, 
which it closely resembles in appearance. When heated it decomposes, 
with liberation of bromine, but without melting or volatilising. It has 


the formula C,Cl,Bre, or rates , that of the isomeric compound ob- 
2 

tained by Malaguti by the direct union of bromine and carbon proto- 

chloride, C,Cl,, being 


C. K. G. 


cot 


a 
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On Ethylidene Bromide. By E. Parerné and G. Pisari (Gaz- 
zetta Chimica Italiana, i, 596—598). 


As chlorinated ethyl chloride is known to be identical with ethylidene 
chloride, whilst brominated ethyl bromide differs entirely from the so- 
called ethylidene bromide, which Wurtz and Frapolli (Ann. Ch. Phys., 
lvi, 144.) obtained by the action of phosphorus perbromide on aldehyde, 
there has existed considerable doubt whether the latter compound is 
really ethylidene bromide. The authors’ results, obtained by the action 
of phosphorus pentachloride on dichloraldehyde, induce them to believe 
that it is probably an oxybromide of ethylidene analogous to the oxy- 
chloride described by Lieben. On adding aldehyde to phosphorus bro- 
mochloride, PCl,Br,, treating the product with water, and distilling in 
a current of steam, an oily product is obtained, which by rectification 
gives a liquid of the formula C,H,Br,, boiling at 110°—112°. Its mode 
of formation shows it to be the true ethylidene bromide, and from its 
boiling point it would seem to be identical with the brominated ethyl 
bromide obtained by Hofmann and Caventou by the action of bromine 
on ethyl bromide, and by Reboul (Compt. rend. 1xx, 399), by that of 
hydrogen bromide on brominated ethylene. The less volatile portion 
of the product appears to contain more highly brominated derivatives 
of ethylidene, as an analysis of that body at about 180° corresponded 
very nearly with the formula C,H;Br;. C. E. G. 


Contributions to the History of Nitrosodiethylin. By 
A. GeuTHER (Jenaische Zeitschrift, vii, 118—121). 


Wir alkaline bases, as potassium or sodium hydroxides, whether these 
be in a watery or an alcoholic solution, when heated in sealed tubes to 
155° for eight hours, nitrosodiethylin reacts somewhat energetically. 

After the reaction there is obtained, by distillation from the water- 
bath, a liquid which, on addition of hydrochloric acid, and subsequent 
treatment with platinic chloride, gives ammonium platinochloride, and 
in the filtrate therefrom ethylammonium platino-chloride. Thus ethyl- 
amine and ammonia are simultaneously produced. 

Sodium amalgam, in presence of water, exerts a vigorous action 
on nitrosodiethylin, and from the analysis of the platinum salt obtained 
from the liquid distilled off after this action had ceased, it is seen that 
diethylamine is produced, together with nitrous oxide. 

Dry chlorine gas, in presence of carbon dioxide, transforms the liquid 
nitrosodiethylin into a mass of crystals, which, after washing with 
ether, were proved to be diethylammonium chloride, chloride of nitrosyl 
being formed at the same time. 

These three reactions are formulated by the author thus— 


1. 4{(C.H;)2.NO.N} + 8KHO = *4{(C,H;)H.N} + 2NH, + 20.H, 
+ 2N + 4K,CO; + 3H,0. 
2. 2{(C.H;)2NO.N} + 4H = 2(C.H;),.HN + N.O + H,O. 
3. (C.H;)2.NO.N + 2HCl = (C.H;)2H.NC] + NOCL. 
M. M. P. M. 


* The quantities of oxygen on the two sides of this equation do not agree.—Ep. 
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Reduction of Formic Acid to Formaldehyde and Methyl 
Alcohol. By E. Linnemann and V. von Zorra (Ann. Chem. 
Pharm., clxi, 15—17). 


THE same process as that given by Lieben and Rossi (cbid., clviii, 107 ; 
Chem. Soc. J., 1871, p. 343). 


Synthesis of Normal Propyl Alcohol. By E. Linnemann (Ann. 
Chem. Pharm., clxi, 18—25). 


In a former communication (Ann. Chem. Pharm., exlviii, 257) Linne- 
mann has shown that by the action of sodium amalgam upon propionic 
anhydride, normal propyl alcohol is formed. 76 grams of the crude 
anhydride yield 3°2 grams of crude alcohol, besides sodium propionate, 
from which 76 grams of propionic acid could be isolated. To obtain a 
pure product, the alcohol was converted into the iodide, and this into the 
benzoate, from which by saponification, pure propyl alcohol was 
obtained. 

Another method to reduce propionic acid to the alcohol is to distil 
a mixture of pure and dry calcium propionate and formate, and act 


on the aldehyde with sodium amalgam. But by employing this ° 


method, Linnemann and Siersch did not at first succeed in obtaining the 
aldehyde, because they destroyed this very changeable body by trying 
to isolate the pure aldehyde from its compound with sodium bisulphite. 
Since that time, however, Rossi obtained good results by using the 
crude aldehyde, and Linnemann has now also succeeded, in reducing 
propionic acid to propyl alcohol by this method. 100 grams 
of propionic acid yielded 16 grams of aldehyde boiling between 
41°—55°, the chief portion distilling at 48°-1°—50°1°. By subjecting 
this portion to a systematic fractional distillation, the corrected boiling 
point was found to be 48°77°. 

Its specific gravity is 0°8074 at 21°; it is soluble in water, one 
volume dissolving in five volumes of water at 20°. With sodium bisul- 
phite it forms a crystalline compound, from which, by means of sodium 
carbonate, the aldehyde can again be separated; but by acting on 
a concentrated solution of the bisulphite compound with a solution of 
caustic potash, the aldehyde is converted into a liquid boiling between 
120°—125°. 

By acting on the aqueous solution of the aldehyde with sodium 
amalgam in the cold, only one-sixth of it is converted into alcohol, 
lower and higher boiling products being formed at the same time. 

In order to obtain from it other pure propyl-compounds, it was con- 
verted into the iodide, which was purified by fractional distillation. 
The pure iodide boiled at 102°11° (corr.). Other products containing 
iodine were formed at the same time, but no other alcoholic iodide 
could be isolated from them. 


C. S. 


* 


“& 
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Pure Normal Propyl Compounds. By E. Linnemann (Ann. 
Chem. Pharm., clxi, 26—43). 


Propyl alcohol is obtained by heating 50 grams of pure propyl ben- 
zoate with 50 grams of water and 100 grams of solid caustic potash by 
means of a water-bath in a flask connected wiih a reversed condenser, 
until the mass becomes solid, and gives a clear solution with twice its 
volume of water. By using more water or less potash the ether is not 
completely decomposed. Pure propyl alcohol boils at 97°41°, and has 
at 15° the sp. gr. 0°8066. 

Propyl benzoate is a thick, colourless, refractive liquid, possessing 
hardly any smell at the common temperature, but its vapour is irritating 
and produces coughing. Boiling point, 229°47°; sp. gr. at 16° = 
1:0316. 

Propyl acetate is a mobile liquid, smelling like acetic ether, and at 
the same time like fruit. Boiling point, 101-98°; sp. gr. at 15°= 
0°8992. 

Propyl propionate has a faint but pleasant odour, like that of pears. 
Boiling point 122°44°; sp. gr. at 13° = 0°8885. 

Propyl butyrate smells like other butyric ether. Boiling point, 
143°42°; sp. gr. at 15° = 0°8789. . 

Propyl iodide, obtained by treating the pure alcohol with anhydrous 
hydriodic acid, is a mobile liquid, smelling like ethyl iodide, and boil- 
ing at 102°2°. Sp. gr. at 16°>=1°'7610. On heating it with fuming 
hydriodic acid to 150° it is not changed, and when it is heated with 
6 vol. of water to 100° for 24 hours, about 36 per cent. is converted into 
propyl alcohol and hydrogen iodide. By the action of silver oxide or 
mercuric oxide on a solution of the iodide in glacial acetic acid at 100°, 
a small quantity of propylene is formed, besides dipropyl ether, propyl 
acetate, and propyl alcohol. Nota trace of an isopropyl compound 
was formed in any of these decompositions. Dipropyl ether smells 
like common ether, and boils at 82°—86°. By the action of iodine 
monochloride* on propyl iodide, normal propyl chloride is formed, a very 
mobile liquid, boiling at 46°36°, and having the sp. gr. 0°9160 at 18°. 
The same compound was prepared from fermentation alcohol, by heat- 
ing the iodide with mercuric chloride for three hours to 130°—140° ; it 
boiled at 46°44°, and had the sp. gr. 0°8959 at 19°. 

Propyl bromide cannot be obtained by heating the iodide with cupric 
bromide. To prepare it, the fermentation alcohol was heated with 
concentrated hydrobromic acid. It smells like ethyl bromide, boils at 
70°82°, and has the sp. gr. 1°3577 at 16°. 

Monobromopropyl bromide is formed by heating together in closed 
tubes 5 grams of propyl bromide and 6°5 grams of bromine for four 
hours to 130°—140°. It boils at 141°61°, and has at 17° the Sp. gr. 
1:9463. In contact with acetic acid and zinc it yields propylene. On 
heating it with 6 vol. of water to 200° for six hours, it is decomposed, 
hydrobromic acid and acetone being formed. From these reactions it 
appears that this compound is identical with propylene dibromide, 


* This compound was obtained by melting together equal molecules of iodine and 
and iodine trichloride, as a dark reddish-brown liquid, solidifying at a low tempera- 
ture to large, thick prismatic crystals, melting at + 17°. 


Dit, tenis bs Ba 
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which compound is also formed by acting with bromine on isopropyl 
bromide (Ann. Chem. Pharm., cxxxvi, 36). 
C. S$. 


Conversion of Normal Propyl Alcohol into Isopropyl Alcohol. 
By E. LinneMAnn (Ann. Chem. Pharm., clxi, 43—70). 


Normat propyl iodide was obtained from the fermentation alcohol, and 
had the boiling point 102°25°. 8 grammes of this iodide and 10 of dry 
silver cyanide are heated on'the water-bath for one hour; the dry yellow 
product is quickly mixed with 20 grammes of finely powdered caustic 
potash, transferred to a combustion tube, and heated until the potash 
begins to melt; the alkaline vapours are absorbed by hydrochloric acid, 
and the product evaporated to dryness and extracted with alcohol to 
separate small quantities of ammonium chloride. About 68 per cent. 
of the theoretical yield of propylamine is thus obtained. 

The hydrochloride melts at 155°—158° ; thus obtained it is perfectly 
pure, yielding with caustic potash a base distilling perfectly at 
46°—46°5°, the corrected boiling point being 49°. Treated in quantities 
of 14 grams at a time with 30 of dry silver nitrite and 300 of water 
it yields an aqueous distillate from which the alcohol is obtained in 
the ordinary way. The crude alcohol contains nitrosodipropylamine, 


formed by the reaction— 
2C3H, N20, => N, + 3H,O + C;H,,N.O, 


but whether the propyl-radical in this is normal or iso- is not deter- 
mined. It is separated from the alcohol by distillation on the water- 
bath. The yield of alcohol is between 40 and 50 per cent. of the theore- 
tical ampunt, the nitrosodipropylamine being frem 6 to 10 per cent. of 
the propylamine hydrochloride employed. 

By the action of gaseous hydriodic acid on the alcohol dried by pot- 
ash, isopropyl iodide is obtained in quantity, representing about 25 per 
cent. of the original normal iodide. Dehydrated by phosphoric anhy- 
dride it boils at 89°—91°, a portion remaining behind and not coming 
over below 98° ; this probably contains normal iodide. Heated with mer- 
cury chloride to 110°—120°, the principal portion boiling at 89°—91° fur- 
nished isopropyl chloride, distilling for the most part below 39°; this 
chloride yields the alcohol by simply heating with 8—10 times its 
volume of water for 24 hours to 100°. Sometimes a portion of chlo- 
ride remains unacted on and undissolved by the water. The aqueous 
solution, carefully freed from undecomposed chloride, is dehydrated by 
potash, and the alcohol allowed to flow slowly on to perfectly dry cal- 
cium chloride carefully cooled. The crystalline compound thus formed 
is kept over sulphuric acid i vacuo till no trace of isopropyl ether is 
perceptible by the smell, and decomposed with water. The separated 
alcohol is dried by potash, and finally over caustic baryta in a hori- 
zontal sealed tube in the water-bath. The boiling point (corrected) is 
then 82°85° under 725 mm. pressure. Sp. gr. = 0°7876 at 16°. 

Saturated with gaseous hydriodicacid, this purified alcohol gives an 
iodide boiling at 88°7°—89°5° (corrected). Like the chloride and bro- 
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mide it is decomposed by heating with 8—12 volumes of water for 48 
hours to 100°. In these respects the isopropyl compounds resemble 
those of trimethyl carbinol. 

Isopropyl benzoate when heated splits up into benzoic acid and pre- 
pylene. The ether is obtained by heating a dilute ethereal solution of 
isopropyl iodide with silver benzoate, and is an oily syrup insoluble in 
water. 

The production of isopropyl alcohol, instead of the normal alcohol, 
by the decomposition of normal propylamine nitrite is accounted for 
by the following scheme, whereby it appears that propylene is first 
formed, and then takes up H,0. 


Normal propylamine nitrite. Isopropy] alcohol. Nitrogen. Water. 
H H - H } am —_ 
CH,—CH,—cH, %< CH,—CHii'—CH, | N 
oO 
O—N—O — 


Action of Nascent Hydrogen on Propylene Bromide.—-Propylene bre- 
mide was obtained by acting on allyl iodide with granulated zinc in 
presence of glacial acetic acid. The evolved propylene converted ints 
bromide, fractionally distilled several times after dehydration by phos- 
phoric anhydride and freed from traces of iodine-compounds by exposure 
to light in contact with strips of silver for several weeks, was found 
to have the corrected boiling point 141°61°, and the specific gravity 
1°9463 at 17°5°. 

Nascent hydrogen from granulated zinc and glacial acetic acid forms 
neither propyl bromide, isopropyl bromide, nor propyl hydride, as 
might be expected, but solely propylene ; monobromopropylene bromide 
similarly yields monobromopropylene. * 

Action of Hydriodic Acid on Propylene Bromide.—Slightly fuming 
hydriodic acid and } its volume of bromide at 150° for 96—100 hours 
form principally isopropyl bromide; thus— 


Hy 
H | 
O | 


penne Nasceemany, ra 
CH, 
CH Br + 
St vn CH, 
ie ee H I) = CHBr + BrH + I. 
CH; 
| H I 


Action of Water on Propylene Bromide.—5 volumes water and 1 of 
bromide heated to 170°—180° for six hours form acetone as principal 
product, and also substances of higher boiling point, probably formed 
by the action on the acetone of the liberated hydrobromic acid— 


- aan 
SH Br = CO + 2BrH. 
CH, 


eh NAW 


yy H, ‘Br 
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The acetone thus obtained distilled between 56° and 59°. 

Monobrompropylene, obtained by the action of potash solution on 
propylene bromide, reacts with water in the same way, and does not 
form propyl aldehyde— 


2 ORR AALS Val 2. CH; 
CisBr [| H 3} = CO + BrH. 
ac a CH, 


2 


AAA 


C H, 


é 


| AAR AAA Annnsnn 


Action of Nascent Hydrogen on Propylene Chloride-—Zine and glacial 
acetic acid have no action on propylene chloride obtained by the 
action of chlorine on propylene from allyl iodide, or on propylene 
from propylene dibromide by zinc and glacial acetic acid. Freed 
from higher chlorinated products by repeated fractional distillation, 
the chloride boils at 96°82 (corrected), and has the specific gravity 
11656 at 14°. 

Action of Hydriodic Acid-on Propylene Chloride.—This action is pre- 
cisely analogous to that on the bromide, isopropyl chloride being 
formed. This chloride distils at 36°—37° under 730 mm. pressure, and 
furnishes isopropyl alcohol when heated with six volumes of water to 
100° for 24 hours. 

Action of Water on Propylene Chloride——Like the bromide, propylene 
chloride forms acetone ; but, in addition, propyl aldehyde is produced, 
which is not the case with the bromide. By treatment of the portion 
of the product which distilled at 56°—62° with silver oxide, silver pro- 
pionate was produced. The acetone obtained from this portion, after 
oxidation of the aldehyde, distilled at 56°—58'5°, and gave a crystalline 
double compound with acid sulphite of sodium. The author represents 
the production of propyl aldehyde thus— 


sj A hed CH, 
CH: Cl | H3 | = CHO + 2Hcl* 
CH: Cl | He CH, 

AANAWVDY ‘celts te NUN 


Monochloropropylene similarly forms acetone by the action of water. 

Experiments with Methylbromacetol and Methylchloracetol.—These 
substances were obtained respectively by the action of PBr.Cl; and 
PCI, on acetone. The latter had the corrected boiling point 69°69° 
and the sp. gr. 1° 827 at 16°. Methylchloracetol and nascent hydrogen 
have no action, whether the solution be acid or alkaline. Methyl- 
bromacetol, on the other hand, with zinc and glacial acetic acid, forms a 
gaseous hydrocarbon which does not combine with bromine and is 


* Note by Abstractor.—This reaction represents propyl aldehyde as a homologue 
‘CH.OH CH; 

of vinyl dechal \| , and not of ethyl aldehyde, ( 
CH, CHO.—C. R, A. W. 
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readily soluble in alcohol. Without doubt it is propyl hydride, formed 


thus— 


CH; CH; 
CBr, + 2H, = 2HBr + CH, 
CH; CHs3. 


Methylchloracctol and water at 130°—140° are unaltered, but at 
160°—180° for 30 hours produce acetone; aqueous hydriodic acid at 
130°—140° for six hours also forms acetone, recognised in each case by 
its properties and formation of crystals with acid sulphite of sodium. 


—- aa Renmeemen 

CH, = ss O | CH 

IC sch ||. He) = 2HCl + CO 
CH, ° | | CH; 


The production of propyl hydride from methylbromacetol affords a 
means of passing from the isopropyl to the normal propyl series, 
normal propyl chloride being obtainable from the hydride (Schor- 
lemmer, Ann. Ch. Pharm., 159, 209). C. R. A. W. 


Simultaneous Distillation of Water and Butyl Iodide. By 
Is. Prerre (Compt. rend., Ixxiv, 224). 


Wuen water and butyl iodide (boiling point 122°5°) are heated in a 
retort, they distil over together at a constant temperature of 95° or 96°, 
the distillate containing 79 pts. of iodide to 21 of water, whatever be 
the proportions of the two in the retort. During the distillation, 
bubbles of vapour are seen to rise from the junction of the two layers 
of liquid, each bubble carrying up with it a drop of iodide. 

Ethyl iodide (boiling point 70°) exhibits the same phenomena, the 
mixture boiling at 66°, but giving only 3 or 4 per cent. of water in the 
distillate. C. G. S. 


Tri-substitution Derivatives of Benzene. By Max Ascuer 
(Aun. Ch. Pharm. elxi, 1—14). 


Just as the di-substitution derivatives of benzene are referred to the 
three isomeric dicarbo-acids, so might the tri-derivatives be referred to 
the three tri-carbo-acids; but as the constitution of only one of these 
is known, viz., trimesic acid, which, by reason of its formation from 
mesitylene contains the carboxyl groups in the positions 1: 3: 5, it 
becomes necessary to ascertain which of the two remaining members, 
hemi- and tri-mellitic acids, is a 1: 3:4, and which al: 2: 3 de- 
rivative. 

This the author has sought to do by replacing hydrogen in tereph- 
thalic acid (1 : 4) by SO;H, and this in its turn by COOH. 

Terephthalic acid was converted into mono-sulpho-acid, 


COOH 
C.H;< COOH, 
$0,0H 
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by heating it with strongly fuming sulphuric acid in sealed tubes to 200° ; 
from this acid the potassium salt was prepared and fused with sodium 
formate, but terephthalic acid only was obtained, so that either the tri- 
carbo-acid is decomposed at the temperature of the reaction, or the 
hydrogen evolved from the formate replaces the group SO;H*. 

Attempts to prepare a tricyanide from dibromobenzene-sulphonic 
(last volume, ix, 1055) acid were also without result. The above 
method of attack proving unsuccessful, the author instituted experi- 
ments to prepare a dioxybenzoic acid of known constitution. The acid 
obtained has already been described in this Journal (p. 1055 of last 
volume); it only remains to add that the air-dry acid melts at 148°, 
and contains three molecules of water of crystallisation; its barium 
salt is anhydrous. 

No correspouding cyanide could be obtained by the distillation of 
toluenesulphonic acid with potassium cyanide. 

H. E. A. 


Dibromopseudocumene. By P. Jannascu and H. Siissrncuta 
(Zeitschr. f. Chem. [2], vii, 454). 


On brominating pseudocumene (from coai-tar oil) and subsequently 
distilling the crude product, the distillate between 250°—290° was 
observed to solidify entirely. On fractioning these crystals, a product 
boiling constantly and unchanged between 276°—279° was soon ob- 
tained, which was further purified by pressure and crystallisation from 
aleohol. The needles thus formed are of the composition C,H Br., 
and are scarcely to be distinguished by their external appearance from 
Fittig’s dibromomesitylene (Ann. Ch. Pharm. 147, 10); the melting 
and boiling points, however, are somewhat different—respectively 
63°—-64° and 277°—278°—-so that the compound obtained is doubtless 
a dibromotrimethylbenzene isomeric with Fittig’s dibromomesitylene. 


H. E. A. 


On the Production of Cymene from Hydrate of Turpentine- 
oil. By Pu. Barsier (Compt. rend., Ixxiv, 194). 


THE author, remarking that camphor with phosphoric chloride yields 
chlorinated compounds which furnish cymene by distillation, applies a 
similar process to turpentine. Crystallised terpin, CjoH.,.O. + H,0, 
treated with two atoms of bromine, gives a yellowish semi-fluid 
body, apparently a brominated derivate from terpilene bromhydrate, 
decomposed on distillation into bromhydric acid and cymene. The 
latter, purified by caustic potash, is a mobile colourless liquid, having 
a penetrating odour of lemons, a boiling point of 176° to 179°, and 
asp. gr. at 15° of 0°864. Fuming nitric acid dissolves it with forma- 
tion of an insoluble nitrated body; warm sulphuric gives with it a 
conjugated sulpho-acid ; bromine gives brominated compounds. Analy- 


sis: 89°54 carbon; 10°51 hydrogen. 
C. G. S. 


* Similarly, Barth obtained isophthalic acid from potassium disulphobenzoate 
and formate, 
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Synthesis of a New Phenol. By E. Paterno (Gazzetta Chimica 
Italiana, i, 589—590). 


Tue author has applied Zincke’s (Deut. Chem. Ges. Ber., iv, 298) 
method of acting on benzene with benzyl chloride in presence of metals 
to anisol. The latter when heated with benzyl chloride and granulated 
zinc, evolves hydrochloric acid abundantly, and yields a liquid from 
which a limpid oil, boiling at about 300° may be separated by rectifica- 
tion. It is heavier than water, and has the formula C,,H,,O, or 
C,H;— CH,— C;H;.0.CHs3. 

The author regards it as the methylic ether of a new phenol, a view 
confirmed by its yielding methyl iodide when heated to 150° with 
hydriodic acid, together with an oil which dissolves in potash with 
green colour, and, when purified by distillation, crystallises in large 
plates. This, which is probably the new phenol, appears also to be 


produced by heating benzyl chloride and ordinary phenol with zinc. 
C. E. G. 


Dinitrophenols. By W. Scuyneiper (Zeitschr. f. Chem. [2], 
vii, 452). 


Tue author has observed that volatile mononitrophenol yields, when 
nitrated, two dinitrophenols, viz., ordinary dinitrophenol and an isome- 
ride melting at 61°—62°. The latter is more soluble in water than the 
former, and characteristic differences exist between the salts of the two 
nitro-compounds. The barium salt, [C;H;(NO.).0].Ba + aq., erystal- 
lises in long, pale-yellow needles, difticultly soluble in cold water. 

H. E. A. 


Quinone Derivatives of Naphtol. By E. Lupwie (Deut. Clem. 
Ges. Ber., iv, 970). 


A snort notice of the fact that aqueous or alcoholic ammonia reacts on 
oxynaphthoquinones, exchanging NH, for OH, e.g., oxynaphthoquinone, 


CyoH;.02.0H, yields amido-naphthoquinone, C,)»H;.O2.N Hy. 
C. R. A. W. 


Nature of the Coal-tar Products Boiling between 161°—169 . 
By Paut Jannascou (Zeitschr. f. Chem. [2], vii, 453). 


Crupe coal-tar oil of high boiling point, entirely freed from phenol by 
treatment with alkali, gave, after repeated distillation, off sodium, two 
distillates boiling constantly between 161°—165° and 165°—169°, 
which, when acted upon by bromine in the cold, yielded compact 
monoclinic plates of unusual size and beauty, of the composition, 
C.,H,Br.0. These melt at 68°—69°, but are decomposed on distillation ; 


they are also decomposed on boiling with alcohol, and even on exposure 
to the air; by nitric acid they are converted into picric acid. By 
the action of sodium amalgam, a highly crystalline monobrominated 


} 
| 
| 
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product was obtained, which melts at 38°—39°, and distils unchanged 
at 212°—216°. 
H. E. A. 


Action of Lead Iodide on some Metallic Acetates. By 
D. Tommasi (Compt. rend., lxxiv, 125). 


Iopipe of lead, in reacting upon the metallic acetates, gives rise to 
various reactions, according to the nature of the acetate which has 
been employed. Potassium acetate combines directly with lead iodide, 
but the acetates of copper and mercury produce double decomposition. 
Solutions of the acetates of sodium, ammonium, calcium, barium, mag- 
nesium, zinc, iron, aluminium, and some others, exert only a solvent 
action upon the iodide. 
J. W. 


On Valerianic Acid from various Sources. By EH. EritenMeyer 
and C. Hiut (Ann. Ch. Pharm., clx, 257—303). 


Isobutyl-formie acid, (yy >CH—CH: — CO—OH, was obtained by 
ihe action of alcoholic potash on isobutyl cyanide prepared from fer- 
mentation butyl alcohol, by conversion into iodide and treatment with 
potassium cyanide; the iodide employed was prepared from alcohol of 
B. P. 103°—105°; it boiled at 117°5°—118° (uncorrected) at 715 mm., 
and had the sp. gr. 1°6433 at 0°, its expansion being given by the 
formula— 


V =1 + 0°:00094701 ¢ + 0°000002651 2 — 0°0000000052 #&. 


The cyanide boiled at 126°—128° at 714.mm., and had the sp. gr. 
0°8226 at 0°, its expansion being given by the formula— 


V =1 + 0:00095951 ¢ + 0°000004292  — 0:00000001449 @. 


The acid boiled at 171°—172° at 722°5 mm. (uncorrected), and had 
the sp. gr. 0°9468 at 0°, its expansion being given by the formula— 


V =1 + 0:0009467 ¢ + 0:0000010276 # + 0:00000000299 #, 


It had no action on polarized light, and formed a silver salt readily 
soluble in hot water, but only sparingly in cold; 100 parts of water at 
21° dissolved 0°185 parts; the barium salt crystallises anhydrous, its 
solution being partially decomposed, forming baryta and free acid on 
standing and especially on boiling; 100 parts of the solution contain 
49 parts of the salt at 22°. 

Valerianic acid from valerian voot was found to contain small quanti- 
ties of formic and acetic acids and an acid of B. P. 180°—185°, but no 
butyric acid ; when purified by fractional distillation it boiled constantly 
at 171°—173° at 718°3 mm., and had the sp. gr. 0°9462 at 0°, and the 
rotatory power + 5°0 for 50 cm., it expansion being given by the 
formula— 

V =1 + 000093415 ¢ + 0:000001235 #@ + 0:00000000198 #. 


; 
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By recrystallisation of the barium salt an optically inactive acid was 
obtained. Its silverand barium salts resemble those of isobutyl-formic 
acid, save that the latter is slightly less soluble. After purification 
by several recrystallisations, 100 parts of the solution contained 46 parts 
at 18°, 44 parts at 16°; 100 parts of water dissolved 0°186 parts of 
silver salt. 

Valerianic acid from amylic alcohol.—By conversion into barium sul- 
phamylate and crystallisation three products were obtained: difficultiy 
soluble crystals, readily soluble crystals, and mother-liquors of soluble 
crystals ; by reconversion into alcohol and oxidation these two last pro- 
ducts gave acids which appeared to be identical, giving silver salts that 
yielded correct numbers on analysis, the alcohols having respectively 
the rotatory powers —20° to —21° and —22° to —23°. The alcohol 
from the soluble barium salt distilled principally between 125° and 
127°5°, but a considerable portion only distilled at 127°5°—130°; by 
oxidation with chromic acid solution it yielded an acid distilling for the 
most part at 168°—171°, and having a rotatory power of + 39° to 40°; 
its silver salt is somewhat more soluble than that of isobutyl formic 
acid, 100 parts of water dissolving 0°195 parts at 22°; its barium salt 
does not crystallise, and is apparently miscible with water in all pro- 
portions ; it is not a colloid, however, as it readily dialyses through 
parchment paper. Its sp. gr. was 0°8244 at 0°; its expansion being 
given-by the formula— 

V = 1 + 0°00085560 ¢ — 0°0000013306 #@ + 0:000000034167 #. 


where the value of the first constant is sensibly different from that o 
the other acids described above, and that of the second constant is 
negative. 

The acid from the insoluble barium sulphamylate boiled at 171°5° at 
721°8 mm.; it gave a feeble rotation 10 to 1°5 for 50 cm., but on re- 
crystallisation of its barium salt an acid destitute of rotatory power 
was obtained. Its sp. gr. was 0°9465 at 0°, its expansion being given 
by the formula— 

V = 1 + 0°00094228 ¢ + 0°0000011342 + 0:00000000259 #&. 


the alcohol from which it was formed boiled at 129°—130°1° at 714°8 mm. 
(corrected), and had a feeble but distinct rotatory action, its sp. gr. 
being 0°8244 at 0°. 

After several recrystallisations, the silver and barium salts of this 
acid corresponded perfectly in properties and solubility with those from 
isobutyl cyanide and valerian root; 100 parts of water dissolved 0°185 
of the silver salt at 20°5°; 100 parts of solution contained 48:4 of barium 
salt at 18°; 48°7 parts at 19°; in aqueous alcohol and absolute alcohol 
the solubilities of the three acids showed the same identity, viz., 14:6, 
13°9, and 14°4 parts in 100 of solution in aqueous alcohol; 3°3, 2°7, and 
3°5 in 100 of solution in absolute alcohol. 

Valerianic acid from leucine was difficult to purify; the principal 
portion distilled between 168°—171°; its rotatory power was + 17 for 
50 cm.; its silver salt and barium salt resembled those of the active 
acid from amylic alcohol, the latter refusing to crystallise; 100 parts 
of solution contained 0°191 of silver salt at 21°, 0°189 at 20°. 
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Attempts to obtain the active acid in a pure state by crystallisation 
ef the sulphamylate, &c., by fractional oxidation of fermentative 
alcohol and by fractional distillation proved abortive ; a residue in the 
fabrication of valerianic acid, however, was found to contain con- 
siderable quantities of an amyl valerate, from which an acid was ob- 
tained which had the rotatory power + 48°7° for 50 cm; this was 
carefully compared with pure inactive acid, and was found to begin to 
boil at 170°, the temperature soon rising to 172°5° and finally to 173°5° ; 
the inactive acid, examined with the same thermometer, &c., began to 
boil at 173°5°, the temperature immediately rising to 174°5°, and remain- 
ing constant at that point; the active acid had sp. gr. 0°9505 at 0°, its 
expansion being given by the formula— 


V = 1 + 0°00094311 ¢ + 00000016147 # — 0:000000001458 #. 


This active acid was oxidised by a mixture of 2 vols. water and 1 vol. 
sulphuric acid saturated with potassium dichromate ; CO, was produced 
to the extent of 93°7—102°8 per cent. of the acid used, and simulta- 
neously acetic acid; on similarly treating the inactive acid, CO, was 
evolved to the extent of 120°4—123°4 per cent., and acetic acid also 
produced ; no other products being formed in either case; hence the 
latter splits up in accordance with the equation— 


C;HO -+- Os = 3CO, + ©.H,0, + H.O. 


which requires 129°3 per cent. of CO. 

The authors conclude that the inactive acid from fusel-oil alcohol, 
valerianic acid from valerian, that from isobutyl cyanide, and the iso- 
nropacetic acid of Frankland and Duppa are identical, being represented 


x. 


by the formula CH >CH—-CH: —CO—OH; while the active acid from 
3 


fusel-oil alcohol (and that from leucine?) is methyl-ethacetic acid, 
CH;- CH CH CO—OH, more or less pure. 
C. R. A. W. 


Action of Sodium Alcoholate on Benzoic Ether. By 
A. GEUTHER (Jenaische Zeitschrift, vii, 126—129). 


Tne author refers to former researches which showed that the action 
ef sodium alcoholate upon benzoic ether may be thus represented : 


O;H;(C,H;)O2 + CsH;NaO = C;H;NaO, + (C,2H;).0. 


Besides these products, there are formed three other substances, two 
oily bodies, and the third of an acid nature. These three the author 
has now investigated. He finds the acid to be formic acid, while to 
the first of the oily substances he gives the formula C.,H3,03, or per- 
haps C.>H3,O3, and to the second the formula C;;H;,O is assigned. 

The following equation may represent the reaction—- 


7{C;H;(C.H;) 0} = CxH0; + Cx;H30 + Ow — Hz. 


these 10 parts of O thus liberated may react on the benzoic ether so as 
give formic acid. 


M. M. P. M. 
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Bromobenzenesulphonic Acid. By R. Firric (Zeitschr. f. Chem. 
[2], vii, 449). 


By the action of bromine on benzenesulphonic acid, A. Ross Garrick 
obtained a bromobenzenesulphonic acid, the salts of which were found 
on comparison to differ from those of Couper’s acid prepared from 
bromobenzene and sulphuric acid. The latter gave also resorcin on 
fusion with potassic hydrate, whereas Garrick could not obtain a well 
characterised product from his acid by similar treatment; certain 
reactions, however, pointed to the formation of hydroquinone. The 
behaviour of this isobromobenzenesulphonic acid with potassic hydrate 
has therefore been re-examined by H. W6lz, who obtained an oily product, 
exactly as described by Garrick, only partially soluble in water; the 
aqueous solution left on spontaneous evaporation a dark coloured 
crystalline residue from which, by sublimation, pure resorcin was ob- 
tained. Pure hydroquinone was ascertained to give no trace of its 
isomerides when similarly sublimed, nor was it altered by fusion with 
potassic hydrate, so that the resorcin cannot have been a product of 
the conversion of hydroquinone. 

Further, potassium isobromobenzenesulphonate was distilled with 
potassium cyanide, whereby a liquid and a solid product were obtained ; 
the former gave benzoic, the latter terephthalic acid on treatment with 
alkali. The results obtained with potassic hydrate and with potassium 
cyanide are, therefore, in complete accordance, and necessitate a re- 
examination of the two series of salts. 

H. E. A. 


Notice on Amidobenzene-sulphonic Acids. By L. Pratesi 
(Deut. Chem. Ges. Ber., iv, 970). 


Tue mixture of isomeric acids obtained from phenol and sulphuric acid 
gives a crystalline compound with aniline soluble in water and alcohol. 
This, when free from sulphuric acid, and cautiously heated, gives off 
phenol, aniline, and sulphurous acid, and forms a non-volatile crystal- 
line product, CeH,; os H isomeric with Laurent’s sulphanilic acid, 
3 
and apparently identical with the sulphanilic acid of Gerhardt, Hof- 
mann, Buckton, and Schmitt. 
oj B.A. OW. 


On Tannic Acid, and Derivatives therefrom. By Hvao 
Scuirr (Deut. Chem. Ges. Ber. iv, 967). 


Lowe’s production of tannic acid by the action of arsenic acid on gallic 
acid is verified. A minute quantity of arsenic acid suffices for the con- 
version of considerable quantities of gallic acid, without any production 
of ellagic acid ; this latter is formed only by heating the dry substances 
to 120°—160°, the arsenic acid being reduced to arsenious. Analyses 
of the lead salts, C,sH¢Pb,O, + 2H,O and C,,H,Pb;O,, and the produc- 
tion of tetracetyltannic acid CyH.(C2H;0),0, (which gives no colour 
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reactions with ferric chloride), show that the product is digallic acid, 


CO.OH 
C,H. < OH 
OH 
O - When digallic acid is heated to 70°—80° with sul- 
O.H.4 OF 
CO.OH 
phuric acid, the elements of water are abstracted, and rufigallic acid, 
ou, { © 
6tiz (OH). 
or rather digallic anhydride O.H. ‘ O O results: this is also ob- 
6442 (OH): 
CO 


tained from gallic ether, triacetyl-gallic ether, and tetracctyl-tannic acid: 
it yields a tetracetyl derivative, C,,H,(C,H;O),O, ecrystallisable from 
boiling glacial acetic acid. From the reduction of arsenic to arsenious 
acid in the production of ellagic acid, the author considers the formula 
C,,H,O; hitherto attributed to the latter to be erroneous. This formula 
represents its anhydride, the acid itself being C,,H,O,, derived from 
gallic acid by abstraction of hydrogen: with ferric chloride it gives the 
phenol reaction. 

Triacetylgallic ether C;H,(C.H;0);(C.H;)O; does not give the iron 
reaction, and does not precipitate lead salts, whereas gallic ether gives 
a deep blue with ferric chloride, and forms the salt CHICHO. \ Pbs. 

Salicylic acid gives condensation-products with phosphoryl chloride. 

When H,0O is removed, salicylide C;H,O, crystallisable from alcohol 
results; when 3H.O are abstracted from 4 molecules of acid, tetrasali- 
cylide C,H sO, is formed as a solid resin. Salicylic aldehyde gives an 
uncrystalline purple-red condensation-product, soluble in alkalies, with 
the production of a beautiful violet colour. 

C. R. A. W. 


On Chloral. By Vicror Meyer and L. Dutx (Deut. Chem. Ges. 
Ber. iv, 963). 
In order to decide whether chloral hydrate is a true diatomic alcohol 
(ethylideneglycol) CCl; — CH(OH)., or merely a compound containing 
water of crystallisation CCl; —-COH + H,0, the action of acetyl 
chloride was tried with the result of producing, not diacetyl-chloral 
hydrate, but tetrachlorinated acetic ether CCl; — CHC] — O — C,H,;0. 
Chloral alcoholate, however, yields acetylchloral alcoholate, in accord- 
ance with the equation— 


as OH -_ 7 / OCH: O 
CCl —CE 66-7, + C,H,OCl = HCl + CCls—CHK 6c, 4, 


This result is in favour of the view which regards chloral-alcoholate 
as the ethylic ether of ethylidene-glycol, and therefore chloral-hydrate 
as that glycol itself. 
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Thus obtained, and purified by repeated fractional distillation, acetyl- 
chloral alcoholate, is a colourless transparent oil of a peculiar smell, 
boiling constantly at 198° C (uncorrected), and of sp. gr. 1°327 at 
11° C. Boiling concentrated potash solution does not attack it. 

When perfectly anhydrous chloral and acetic anhydride are heated 
together to 150° in molecular proportions, they unite, forming diacetyl 
chloral hydrate COlL—CHC9 oro! this boils constantly at 221°— 
222° (uncorrected), has a sp. gr. of 1°422 at 11°, is not miscible with 
water, and is not attacked by cold potash-solution, though on heating 
it, the odour of chloroform is perceptible; it is evidently trichlorinated 
diacetate of ethylidene-glycol, the diacetate itself being similarly ob- 
tained by heating aldehyde and acetic anhydride to 180° (Geuther, Ani. 
Ch. Pharm. 106, 249). 

Chloral and anhydrous trimethylamine combine, forming a solid sub- 
stance crystallisable from water, alcohol, or ether, in large shining 
prisms that melt at 46°—48°: this and other compounds with other 
aldehydes and trimethylamine, are reserved for further investigation. 


C. R. A. W. 


Action of Bromochloride of Phosphorus on Chloral. By 
K. Paterno (Gazzetta Chimica Italiana, i, 590—592). 


Tue author has shown (Giornale di scienze naturali ed economiche, v, 
117) that the action of phosphorus pentachloride on chloral gives the 
compound C,HCl;, which he considers as a chlorinated derivative of 
dimethyl (or pentachlorethane), and he has now obtained the corre- 
sponding chlorobrominated derivative, CCl;,CHBr,, by acting on 
chloral with phosphorus chlorobremide. 

The latter was prepared by dropping bromine into well-cooled phos- 
phorus trichloride ; it crystallises in long prismatic needles of a fine 
red colour, which melt at the ordinary temperature to a red liquid. 
The addition of chloral to this compound gives rise to a slight manifes- 
tation of heat, the reaction being completed by boiling the mixture for 
a few minutes. On addition of water, an oil separates, which, when 
dried and submitted to fractional distillation under diminished pres- 
sure, yields the compound C,HC1;Br, as a colourless, transparent, highly 
refracting liquid, of sp. gr. 2°317 at 0°. It has a pleasant odour, 
is insoluble in water, but readily soluble in alcohol and ether. It boils 
at about 200° with partial decomposition, but distils unchanged at 
93'—95° at a pressure of 14 millimeters. 

Its refractive index for D at 25°7° is 152991. When treated with 
alcoholic potash, it is rapidly decomposed, with formation of potassium 
chloride, and an oily substance distilling at 143°—160°, but apparently 
not homogeneous. 

C. E. G. 


Note on the Transformation of Phenol into Alkaloids. By 
Dusart and Barpy (Compt. rend., Ixxiv, 188—i90). 


THE conversion of phenol into phenylamine by caustic ammonia, was 
announced by Laurent and Hofmann, but has not been since confirmed. 
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Sterry Hunt in 1849 effected the reverse transformation by the action 
of nitrites. The authors, having recently proved that phenol combines 
with phenylamine hydrochloride, show in this paper that the action of 
phenol on ammonia hydrochloride will give phenylamine. 150 grm. 
phenol, 50 grm. ammonia hydrochloride and 25 grm. fuming lydro- 
chloric acid (which much assists the reaction) are heated in a sealed 
tube for 30 hours to 315° C. The liquid, after removing the ammonia 
salt, is distilled with aqueous potash. The distillate, shaken with 
hydrochloric acid, gives an aqueous layer containing phenylamine, and 
an oily layer of phenyl chloride. The residue in the retort deposits 
crystals of diphenylamine. The last is the most abundant product, the 
phenylamine the least. In this reaction, phenyl chloride is first pro- 
duced, and in the presence of ammonia hydrochloride gives phenyl- 
amine. The latter, acting on a fresh quantity of phenyl chloride, 
yields diphenylamine. 

Berthelot obtained from methylic alcohol and ammonia hydrochlo- 
ride at 320° a small quantity of aniline. The authors heat 2 pts. 
ammonia hydrochloride, 5 methylic alcohol, and 1 hydrochloric acid to 
207° for 30 hours, and obtain oxide and chloride of methyl, and methyl- 
amine hydrochloride, amounting to one-third of the ammonium chloride 
used. From the lower temperature here required, they consider that 
methyl chloride is essential to the reaction, and that it must have been 
formed in Berthelot’s process by dissociation of the ammonia hydro- 


chloride. 
C. G. S. 


Separation of the Two Isomeric Toluidines. 
By A. RosrnstieuL (Compt. rend., Ixxiv, 249—252). 


‘CrYSTALLISED toluidine forms only an acid salt with oxalic acid, of the 
formula C,H,O,.(C;H,N)«.H,0, soluble at 15° in 125 pts. of water and 
6660 pts. of pure ether. Pseudotoluidine forms two salts; the one 
acid, C,H,0,;.(C;H,N)@.H.0, soluble at 18° in 200 pts. of ether, the 
other neutral and anhydrous, C,H,0,,2(C;H,N)8, dissolving in 267 pts. 
of ether at 18°. When oxalic acid is added to a mixture of the two 
alkaloids, the toluidine is first saturated, forming the acid salt, and 
until this saturation is completed, the pseudotoluidine remains free. A 
similar reaction occurs when toluidine is added to neutral oxalate of 
pseudotoluidine, the latter being set at liberty: in this case a mixture 
of a neutral salt with an alkaloid gives an acid salt. 

These properties render possible a volumetric estimation of the two 
isomerides. The author employs standard solutions of toluidine and of 
oxalic acid in ether free from alcohol. He dissolves 0°2 gram. of the 
alkaloid to be analysed in 80 grams of ether, and adds the oxalic solu- 
tion from a burette. The precipitate of acid toluidine oxalate is at first 
granular, but near the end of the operation it becomes crystalline. The 
experiment is complete, when a drop of oxalic acid added to a little of 
the filtered liquid gives no crystalline precipitate. By the standard 


solution of toluidine the author ascertains that no excess of oxalic acid 
has been added. To prove that the precipitate is really toluidine salt, 
he washes with ether the crystals adhering to the glass, dries and dis- 
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solves them in bihydrated sulphuric acid; a splendid, but transient 
blue colour proves the presence of toluidine. 

When the mixture contains only 5 per cent. of toluidine, the author 
adds all the oxalic acid at once, and after some hours washes, dries, 
and weighs the precipitate. The analyses give very correct results. 
In the presence of aniline, however, the precipitate is a mixture of 
aniline and toluidine oxalates. 

C. G. S. 


On some Compounds of Aniline and Toluidine with Metallic 
Iodides. By Herm. Vout (Arch. Pharm. [2], cxlviii, 201—208). 


In 1863 Hugo Schiff made some researches on the compounds of aniline: 
with metallic salts, and assigned to these compounds formule repre- 
senting that two atoms of hydrogen in two molecules of aniline were 
replaced by one atom of a dyad metal. Vohl does not consider that 
there is any reason why these products should net be merely double salts 
of aniline with the corresponding haloid metallic compounds. Some 
time since he prepared the compound of aniline with zinc chloride 
2(C;H;N).ZnCl., and also the compound of this body with hydrogen 
chloride. In this salt there was absolutely no hydrogen eliminated, 
and it was therefore considered to be merely a double compound. The 
author has now prepared a series of compounds of analogous composi- 
tion. 

Zinc-iodide-aniline, prepared by mixing alcoholic aniline solution with 
a solution of zinc iodide in alcohol, forms brilliant colourless needles, 
soluble in alcohol, and having the composition 2(C;H;N) + ZnI.. 

Cadmium-iodide-aniline, prepared in a similar manner to the zinc 
compound, and having an analogous composition, crystallises in large 
brilliant needles, soluble in alcohol. 
’ Mercuric-iodide-aniline prepared as above, is a yellow crystalline 
substance, but loses aniline on crystallisation from spirit, and becomes. 
of a dark red colour; this compound is analogous in composition to 
the above-named salts. 

Zinc-iodide-toluidine, 2(C;H,N).ZnI, crystallises in groups of needles 
easily soluble in alcohol. 

YS 


Synthetical Researches on the Ureids. By O. Jacossen and 
A. EmMERLING (Deut. Chem. Ges. Ber., v, 947—956). 


Dry ammonia and cyanogen gas combine, forming hydrazulmin, C,N Hy, 
in amorphous, jet-black scales, which, when heated, first decrepitate 
violently, then swell up like Brodie’s graphitic acid, giving out gases,. 
and leaving a residue of paracyanogen, which completely volatilizes at 
a higher temperature. 

Water acts on hydrazulmin, the following reaction taking place :— 


C.N,.He + H,0 — NH; — C,N;H;0. 
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Hydrazulmowin, C,N;H;0, is a brown amorphous mass, which dissolves 
but sparingly in water, more freely in presence of ammonia. When the 
ammoniacal solution is exposed to the air, the hydrazulmoxin separates 
out again gradually. This compound is identical with the so-called 
azulmic acid, which is formed by the spontaneous decomposition of an 
aqueous solution of cyanogen, and by the action of cyanogen on aqueous 
ammonia. The more concentrated the latter, the greater is the quan- 
tity of azulmic acid formed, whilst in more dilute solutions the forma- 
tion of oxamide preponderates. A hot aqucous solution of azulmic acid 
exhibits a fine violet fluorescence; on heating it gently with caustic 
potash or concentrated sulphuric acid, yellowish-brown solutions are 
obtained, which, after cooling, show a dark green fluorescence. 

When azulmic acid is boiled with water and the hot solution filtered, 
it separates out on cooling with a much lighter colour ; and, by repeat- 
ing this operation several times, a product is at length obtained, forming 
light yellow amorphous flakes. This body is identical with mycomelic 
acid, C.NysH,O2, which Liebig and Wohler first obtained by the action of 
ammonia upon alloxan, and which Hlasiwetz afterwards prepared by 
heating uric acid and water together in sealed tubes to 180°. Myco- 
melic acid is formed according to the equation— 


C,N;H;O + H.O —_ NH; = C,N,H,0;. 


Mycomelic acid is soluble in boiling water; the solution shows a fine 
greenish-blue fluorescence. 

By oxidising azulmic acid with potassium permanganate or nitric acid 
two atoms of hydrogen are replaced by oxygen and azoxulmoxiiy 
2C,N;H;0. + H,O is formed, a reddish yellow, crystalline powder, 
insoluble in water, but readily soluble in concentrated sulphuric acid. 
This solution shows an intense light green fluorescence, hike uranium 

lass. 
. The constitution of these different compounds is most probably as 
follows :— 


Paracyanogen. Hydrazulmin. Azulmic acid. Mycomelic acid. Azoxulmoxin. 
CN CN CN CN CN 
l | NH, | OH | OH | OH 
1@” Gay YG" EG" Loy 
C C C* C C 
| | NH, | NH, | OH |] NH, 
CN CN CN. CN. CN. 
C.S 


Preparation of Crystallised Indigotin by Means of Phenol. 
By C. Méuu (J. Pharm. [4], xiv). 


Méuv finds in phenol an excellent solvent for indigotin. The hot phenol 
takes up indigotin and re-deposits most of it on cooling in the crystal- 
line form, retaining enough to colour the acid deep blue. To prevent 
the solidification of the phenol during refrigeration, alcohol, camphor, or 
benzene may be added. 500 grams phenol served for the preparation of 
2 grams of pure indigotin. 


tT. & 
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The relation between the Specific Gravity of Indigo and the 
amount of Colouring Matter present. By G. Leucus (J. pr. 
Chem. [2], iv, 349—352). 


As it is well known that the quality of indigo is judged of by its specific 
gravity amongst other properties, the author examined 49 specimens of 
indigo, containing from 24 to 60°5’per cent. of indigotine, with the 
object of ascertaining whether there was any definite relation between 
the specific gravity and the amount of colouring matter present. The 
tabulated results of the examination of 30.of these specimens shows 
generally that good indigo (56 to 56°5 per cent.) has a comparatively 
low specific gravity (1°324), whilst that of the poorer sorts increases 
as the amount of colouring matter becomes smaller, that of a specimen 
of 27 per cent. being 1°575. 
C. E. G. 


On Indophan, a new Blue Colouring Matter derived from 
Naphthyl-purpuric Acid. By KE. v. SommarueGa (Chem. Centr., 
1871, 617; Dingl. polyt. J., ecii, 276). 


Huasiwerz finds that when dinitronaphthol is converted by the action 
of potassium cyanide into naphthyl-purpuric acid, indophan, a blue 
substance similar to indigo, is formed at the same time. 

According to the author, the best method of preparing pure indophan 
is the following :—-30 grams of dinitronaphthol with abont 2 litres of 
water are heated to boiling, and sufficient aqueous ammonia is added to 
ensure complete solution. Into this a hot concentrated solution of 
45 grams potassium cyanide is dropped. In ten minutes the reaction is 
completed. The whole is now washed on the filter with boiling water 
till the filtrate ceases to become coloured. A violet-coloured mass is 
thus obtained having a beautiful green metallic lustre, and consisting 
of a mixture of free indophan and a potassium-compound of that body. 
Washed for a long time with boiling water, the latter becomes coloured 
from the solution of a trace of the compound; addition of potassium 
carbonate prevents this solution, and precipitates from the washings a 
brown impurity. The mass on the filter is now heated with very 
dilute hydrochloric acid, filtered and washed, till the filtrate is free 
from hydrochloric acid. 

The pure dry substance is of a violet colour, and has a beautiful 
green metallic lustre. 

The potassium and sodium compounds are obtained, by treatment 
with solution of potassium or sodium hydrate, filtering, and washing 
till all free alkali is removed. Both these compounds greatly resemble 
indigo. Indophan is insoluble in water, alcohol, ether, benzol, and car- 
bonic disulphide, but moderately soluble in sulphuric acid and warm 
acetic acid, and slightly so in melted naphthalene. The solutions are 
purple-red; from these indophan cannot be obtained in a crystalline 
condition ; it may, however, be sublimed like indigo. Nitric acid ap- 
pears to oxidise it, forming a brown-red body, soluble in alkaline solu- 
tions. Indophan is not reducible by lime, and ferrous sulphate as indigo 
is. On warming it with alcoholic potash-solution, first. a dark green body 
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is obtained, and by further action a humus-like substance is precipitated. 
Fused potassium hydrate gives the same decomposition products with 
this body as with naphthyl purpuric acid. 

W. S. 


The Decomposition of Albumin by Potassium Permanganate. 
By H. Tapreiner (J. pr. Chem. [2], iv, 408—412). 


THE author has confirmed Stadeler’s and Loew’s refutations of Béchamp’s 
renewed assertion that urea is a product of the oxidation of albumin by 
potassium permanganate. ‘The supposed urea was found to consist of 
crystals of barium nitrate contaminated with some organic matter, not 
urea. Further, but only preliminary, researches were made to ascer- 
tain what really are the products of the oxidation of albumin in the 
above manner. 20 grams of dry egg-albumin were treated on the water- 
bata with 200 grams of potassium permanganate and 500 c.c. water 
till complete discoloration had taken place. Methylamine and ammonia 
were developed. The manganese dioxide was filtered off, and the filtrate 
distilled in a retort after being rendered feebly acid with sulphuric acid. 
The acid distillate contained a mixture of the fatty acids. The residue 
in the retort was poured off from the crystals of potassium sulphate 
and exhausted with ether. This on evaporation left 0°7 gram of benzoic 
acid; the calcium salt was prepared from it and analysed. From the 
residue, insoluble in ether, oxalic acid and leucine were prepared, and 
the copper-compound of the latter. Now, since leucine in alkaline 
solution is oxidised by potassium permanganate into oxalic and vale- 
rianic acids, it must be supposed that the leucine was formed during 
the distillation with sulphuric acid by the splitting up of other bodies 
formed by a less perfect oxidation of albumin. In the mother-liquors 
from the leucine the presence of other introgenous products of decom- 
position was shown by the fact, that they yielded a considerable quantity 
of free nitrogen when treated with Knop’s reagent, although no ammonia 


salts were present. 
T. S. 


Physiological Chemistry. 


The Chemistry of Respiration, a Process of Dissociation. By 
F. Donpers (Pfliiger’s Archiv. fiir Phys’ologie, iv, 20—26). 


In this paper the author states that the process of respiration, restrict- 
ing the term to the mutual interchange of CO, and oxygen in the 
blood, is a process of dissociation, an opinion already expressed by 
Ludwig and Worm Miiller. Dissociation is the separation of the mole- 
cules of a body into two or more simple molecules by the agency of heat 
alone, and a compound is in a state of dissociation when it is partly 
decomposed and partly remains undecomposed under exposure to a con- 
stant temperature. Thus, when calcium carbonate is heated in vacuo it 
just begins to be decomposed at 440° (dissociation temperature), and as 
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the temperature is raised, more and more of the salt is decomposed, 
and the tension of the carbon dioxide liberated is increased. The con- 
dition of equilibrium at any given temperature is attained when the 
tension of the carbon dioxide becomes so great that new molecules of 
it combine with the lime as fast as others are driven out by the heat. 
If they are removed as quickly as they are liberated, and then pre- 
vented from again combining with the lime, the calcium carbonate will 
be entirely decomposed. In a similar way the carbon dioxide is 
united in a condition of dissociation with some of the salts, and per- 
haps albuminous bodies of the blood, and the oxygen with oxyhemo- 
globin. As the nitrogen obeys Dalton’s law, it may be assumed to 
be in a state of true solution. In trying to determine the temperature 
at which dissociation begins in the blood, its amount as a function of 
tension and temperature, and the rapidity of its progress, he found that— 

I. Oxygen was driven out of defibrinated blood saturated with it: 
a. By hydrogen. Dissociation temperature is between 0° and 1°. At 
37° hydrogen liberates more oxygen in 10 seconds than in 1000 at 0°. 
b. CO, drives out oxygen quicker at 37° than at 0°, and acts much 
more quickly than hydrogen. Diminution of oxygen with absorption 
of CO, by the blood lessens tissue-change init. At a high temperature 
CO, decomposed hemoglobin. 

II. Defibrinated blood containing much CO, is far more quickly 
arterialized by air free from CO, at 0° than at 37°. 

III. Hermann’s statement that CO is not expelled from its combi- 
nation with hemoglobin by oxygen is incorrect. It is expelled from 
blood saturated with it by oxygen, CO,, and hydrogen, even at 0°. 
Oxygen does not form CO, with the CO, but drives it out as CO. 
Temperature has a great influence on the expulsion of CO by hydrogen, 
but less on its expulsion by oxygen. CO, drives out CO more quickly 
at 37° and 40° than at 0°, but causes decomposition of hemoglobin. 

IV. Paraglobulin, precipitated from dilute serum by carbon dioxide 
is dissolved by passing hydrogen through the liquid, as well as by 
oxygen, but less readily. Solution occurs more readily at 37° than at 
0°. Paraglobulin is probably a compound of CO, and globulin, soluble 
in salt solutions, and in a state of dissociation at ordinary tempera- 
tures. Fresh fibrin gives off carbon dioxide, and when this is all re- 
moved by a quick stream of hydrogen, traces of it may be obtained 
for days by continuing the current of hydrogen. Perhaps this also is 


dissociation. T. L. B. 


Causes of Variation in the Proportion of Oxygen in the Arte- 
rial System. By Maruigevu and Ursarn (Compt. rend., lxxiv, 
190—194). 

Cutrty of physiological interest. An attempt is made to show that 

the actions of endosmosis and of respiration respectively are antago- 

nistic as regards the oxygenation of the blood. Diminution of tempera- 
ture augments endosmosis of oxygen, whilst increased temperature 
decreases it. On the contrary, the respirations are increased by heat 


and diminished by cold. 
T. S. 
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On the Gases contained in the Swim-bladder of certain Fresh- 
water Fishes. By F. Scuutrze (Pfliiger’s Archiv. f. Physiologie, 
iv, 48—52). 

Scuuttze has analysed the gases contained in the swim-bladder of 

some fishes in a more exact manner than appears to have been 

done by former investigators. His analyses have been confined exclu- 
sively to fishes whose swim-bladders possess a ductus aérophorus, viz., 

Cyprinus tinca and Barbus fluviatilis. THe finds oxygen, carbonic acid, 

and nitrogen in different proportions. The amount of oxygen never 

exceeded that of atmospheric air, and carbonic acid was always present. 

Carburetted hydrogen was never found. He concludes from his 

experiments that in such fishes the swim-bladder contains the ordinary 

gases found in the expiration-air of the lungs or gills, or in the intes- 
tine of the Cobitis fossilis. — 


The Destiny of Peptones in the Blood. By A. Ficx (Pfliiger’s 
Archiv. f. Physiologie, iv, 40—47). 


Fick gives several reasons for regarding it as probable that peptones 
after absorption undergo decomposition, instead of being again con- 
verted into albumin, or entering into higher combinations. Functional 
activity in the body generally, is associated, not so much with waste of 
albuminoid tissues as with combustion of non-nitrogenous material. 
Fick regards the non-nitrogenous products of the decomposition of the 
peptones as the most likely source of the combustible material used up 
by the muscles and other organs, and looks upon the decomposition of 
peptones in the liver as an important factor in the process. The great 
increase of nitrogenous excretion after a meal of albuminous substances 
cannot be accounted for in any way on the assumption that peptones 
enter into higher combinations, but would agree with the view that 
they are decomposed. Some experiments made by Goldstein, under 
Fick's direction, support the latter view. The experiments consisted 
in extirpating the kidneys of rabbits, and in comparing the normal 
amount of waste nitrogenous products in the blood with the amount 
found after solutions of peptones and albumin had been injected into 
. the veins. The result of the few experiments made seem to support 
Fick’s view. A greater amount of waste nitrogenous products was 
found in the blood after injection of peptones, and the increase observed 
at different periods of time after the injection corresponded with a 
steady process of decomposition of these substances. 
D. F. 


Alteration of the White Blood-corpuscles by Quinine. By 
G. Kerner (Pfliiger’s Archiv. f. Physiologie, iv, 27—30). 


In this paper the author brings forward additional experiments in sup- 
port of his former observation, that quinine puts a stop to the motions 
of the white blood-corpuscles, and renders them round and darkly 
granulated. He also shows that this action is not due, as Stricker and 
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others have supposed, to the presence of free acid, as perfectly neutral 
hydrochloride or carbonate of quinine, in the proportion of 1 part in 
4,000 of fluid, produces this effect when dissolved either in water or 
serum. Solutions of salicin, caffein, atropine, and sodium arsenite, 1 
like concentration, had either no effect or very little. a 


On the Presence of Hemoglobin in the Muscles of Mollusca, 
and its Distribution in the Living Organism. By E. Ray 
LANKESTER (Pfiiiger’s Archiv. f. Physiologie, iv, 315—320). 


Tue pharynx of the gasteropods is red, and in Limneus and Paludina the 
colour is due to hemoglobin. This was proved by the spectroscopic 
appearances and changes. Perhaps as other gasteropods have their 
pharynges of a red colour, this is in all cases produced by hemoglobin. 
The blood of the above and other gasteropods contains, however, no 
hemoglobin, and is, in fact, colourless. The only molluscs in which the 
author has found hemoglobin are Planorbis and the allied species, in 
which, as is well known, the blood is of a brilliant red colour. Never- 
theless, although, with the above exception, no hemoglobin can be 
detected in the gasteropods, it may be present in quantities too small to 
be detected. 

The hemoglobin is distributed through the pale yellow muscular 
tissue of the pharynx of Limnezus, and highly refractile granules are 
also seen. These are apparently identical with the pigment granules 
surrounding the ganglion cells which encompass the nerve centres, 
and are of a brilliant yellow or orange colour. The same granular 
masses are met with in the salivary glands. This yellow pigment 
gave no distinct absorption bands, yet the cesophageal ganglia appeared 
to contain hemoglobin. It is possible that the yellow granules stand 
in relation to the development of the hemoglobin in the muscular 
tissue, or that occasionally they may become impregnated with hamo- 
globin. It is to be expected that the manner in which hemoglobin is 
formed in these animals, and the form in which it exists in their 
mouscles, will throw light upon the formation of hemoglobin in the 
blood-globules of the vertebrata. 

These observations are of great physiological interest, since they 
indicate that the province of hemoglobin in the animal kingdom is a 
wide one, and is closely related to the activity of the muscular tissue. 
It cannot be supposed that the presence of hemoglobin in the muscles 
in the above cases is a casual one. The author points out that the pre- 
sence of hemoglobin in the pharynx muscles of the gasteropods is in 
accordance with the observation previously made by him, that in all 
cases the most active and powerful muscles are furnished with hemo- 
globin. In keeping with these facts also is the observation, that whilst 
in man the unstriped muscular fibre of the alimentary canal is free 
from hemoglobin, the smooth fibres in the rectum are provided with 
that substance. 

Distribution of Hemoglobin in various Organisms.—It is asserted that 
hemoglobin has been detected in the following cases by means of the 
spectroscope :—1. In the blood of the vertebrata the hemoglobin is 
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located in the red corpuscles. In Amphioxus it is found in the plasma, 
and not in the corpuscles. 2. In most of the striped muscles of mam- 
malia and birds; but only in the cardiac muscles, and in certain very 
active muscles of other vertebrata. 3. In the unstriped muscle in the 
human rectum. It is mostly absent in other unstriped muscles. 
4. Its presence in the Annelide is variable. In some of these it is 
accompanied by a second dichroic substance very like hemoglobin in 
its spectroscopic relations. 5. It is present in the fluid from the peri- 
visceral cavity of the leech. 6. Hemoglobin is distributed through 
the plasma of the so-called blood of the larva of Chironomus ; but it has 
been sought in vain in other insects, myriapods, and arachnida. 7. It 
is also present in the blood-plasma of certain crustaceans, whilst in 
others it is absent. 8. It is, asa rule, absent from the blood of the 
molluses, though it is present in the blood of a gasteropod—Planorbis. 
9. Hemoglobin is met with in the muscular fibres from the pharynx of 
gasteropod molluscs, as Limneus and Paludina, whilst it is wanting in 
their blood. 10. There is perhaps some connection between hzmo- 
globin (which is not met with in plants) and chlorophylloid bodies. 
T. 


Starch in the Testicles. By C. Darusre (Compt. rend., 
Ixxiy, 131). 
Tue author finds that the granular bodies of R. Wagner possess the 
optical properties of starch, and that when special precautions are taken 
they give the blue reaction with iodine. The starchy granules disap- 
pear during the period when spermatozoa are in the course of 
formation. 
T. S. 


The Physiological Properties and the Metamorphoses of 
Cyanates in the Organism. By Rasurzau and Massut 
(Compt. rend., lxxiv, 57). 

Tne authors find that the cyanates are destitute of toxic properties, 

and that these salts are converted into carbonates in the animal 

organism. 
T. S. 


Physiologico-Chemical Notices. By E. Sarxowsxk1 (Pfliiger’s 
Archiv. f. Physiologie, iv, 91—100). 


I. On the Behoviowr of some Sulpho-acids in the Organism.—The 
object of the experiments related by Salkowski was to determine 
whether such acids as ethylsulphuric acid, sulphophenic acid, and 
sulphobenzolic acid have any physiological effect corresponding to the 
difference in their chemical constitution. Sodium-salts of these acids 
were administered to dogs and rabbits. 

Ethylsulphuric acid in the proportion of 4—6 grams of the sodium 
salt seemed to produce no effect on these animals, and certainly did 
not cause any purgative action such as has been ascribed to its 
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administration. The salt apparently all passes off by the urine un- 
changed. 

Sodium sulphophenate likewise produced no effect, and also passed 
off by the urine without undergoing decomposition. Free phenol was 
never found in the urine. These results contradict the statements of 
Sansom, that sodium sulphophenate is decomposed in the organism and 
produces the effect of phenol. The experiments of Salkowski also show 
that this salt has none of the antiseptic or antizymotic effect of carbolic 
acid. 
Sulphobenzolic acid also appears all to pass off in the urine un- 
changed. It causes violent purging by whatever channel it is intro- 
duced into the system. 


II. A peculiar behaviour of Argento-hypowanthin.—Salkowski finds 
that when a solution of hypoxanthin, to which some gelatin has been 
added, is decomposed by silver nitrate, no precipitate, but only an 
opalescence of the liquid ensues. The opalescent liquid forms no 
deposit even after standing at rest for days, or on the application of 
heat. This property of gelatin is a point to be noticed in testing organic 
liquids and extracts for hypoxanthin. Neither albumin nor glycogen 
prevents its precipitation by silver nitrate. Gelatin appears, therefore, 
to act in some way independent of the mere viscosity of the liquid. 


III. Occurrence of Succinic Acid in Human and Dogs’ Urine.— 
Salkowski has also made some experiments with reference to the state- 
ments of Meissner and others, that in the urine of dogs, especially if 
fed on flesh and fat, and also in human urine, succinic acid is found in 
variable quantity. Salkowski criticises and points out several sources 
of fallacy in the method of analysis adopted by Meissner. He details 
several experiments of his own with reference to this point, and gives 
a method (for which we must refer to the original) whereby succinic 
acid, if added to dog’s urine, can be almost entirely recovered on 
analysis. On analysing the urine of a dog fed for thirty days on a 
copious diet of flesh and fat, he did not succeed in obtaining any suc- 
cinic acid. He has likewise analysed the urine of four patients, and his 
own urine, for several successive days, without being able to discover 


even the smallest trace of succinic acid. 
D. F. 


Testing of Bones for Iron. By P. C. Piuaace (Pfliiger’s Archiv. f. 
Physiologie, iv, 101—103). 

Tron is stated by some to be a normal constituent of bone proper, while 

its occurrence is referred by others (Zalesky) to retained blood-colouring 


matter. 
Plugge has taken care to avoid all conceivable sources of fallacy in 


his analysis. In order to separate any retained blood-colouring matter 


he macerated the bones in water till no residue was obtained on evapo- 
ration. He has likewise guarded against the occurrence of iron in 
his reagents and apparatus. From numerous analyses of different 
bones of different animals he comes to tke conclusion that iron is 


258 ABSTRACTS OF CHEMICAL PAPERS. 


not a constituent of bone, and that if found, its occurrence is to be attri- 
buted to’retained blood or impure reagents and vessels employed in 


analysis. 
D. F. 


Researches on Milk. By W. Fuieiscumann (Versuchs-Stationen 
Organ, xiv, 194—245). 


AccorpInG to Quevenne, the casein of milk is chiefly in a state of sus- 
pension, not solution. He points out that when milk is filtered, most of 
the casein remains on the paper, and that the filtrate has a lower specific 
gravity than the original milk; moreover, that in asses’ milk, the sus- 
pended grains of casein can be seen by the microscope; they dissolve in 
ammonia but not in ether. Donné and Bouchardat came to the same 
conclusion. According to Henle, Mitscherlich, Simon, Raspail, Mandl, 
A. Miiller, J. Lehmann, and others, the fat-globules of milk have a thin 
coat of caseous or aluminous matter ; while Donné, Dujardin, Guevenne, 
Bouchardat, and Marsiny believe that there is no coat, but that the 
globules are suspended as in an emulsion. The author proceeds to 
treat the subject mathematically. Starting from the facts that the 
specific gravity of butter is ‘942, and the diameter of the fat-globules 
from ‘01— 0016 mm., and having shown that the velocity of the 
globules must vary as the square root of their radius, he proves that if 
the serum of milk be regarded as a perfect fluid, the whole of the 
globules must rise as cream in 30 hours, even though they were of the 
smallest size known to exist, and that consequently the globules of 
ordinary milk should rise in far less time than this. In practice, how- 
ever, only about 80 per cent. of the fat-globules rise as cream after 
12 hours’ standing, and the most prolonged repose does not yield more 
than 85—90 per cent. The globules which obstinately refuse to rise have 
a diameter of ‘(0038—0016 mm. The author concludes that the globules 
are impeded by adhering matter, and proceeds to calculate its quantity. 
Taking the specific gravity of casein as 1:486, he finds that a coat of 
this substance, ‘0000533 mm. in thickness, will suffice to prevent the 
globules of :0038—0016 mm. diameter from rising, while it will allow 
the larger globules to do so. Further, supposing the fat to be equally 
distributed throughout the whole series of globules, he finds that about 
20 per cent. of the fat will occur in the form of small globules which 
cannot rise, which is in fact the result arrived at in practice. 

Numerous experiments are recorded on the rise of cream under 
various conditions. The quantity of cream obtained is always greater 
at low temperatures. Since butter contracts less by cold than the 
serum of milk, the velocity of the fat-globules increases with a fall of 
temperature, and smaller globules are enabled to rise. The volume of 
cream obtained is far greater at low temperatures; cream so obtained 
contracts on warming. ‘The volume of the cream depends also on the 
size and shape of the vessel. The serum of milk becomes slightly viscid 
below 6°. 


R. W. 


yy 
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Chemistry of Vegetable Physiology and Agriculture. 


Researches on the Nature and Origin of Ferments. By 
A. Bécuamp (Ann. Chim. Phys. [4], xxiii, 443—453). 


In a former paper (Compt. rvend., Ixviii, 877) the author showed that, 
under some circumstances, the mother of vinegar, a conglomeration of 
microzymes, can be transformed into bacteria, and under other circum- 
stances into a cellular ferment which can produce the normal alcoholic 
fermentation from cane-sugar. The object of the present paper is to 
show that the converse of this is also true, and that the cellular ferment 
may be transformed into microzymes and bacteria. 

A mixture of starch and yeast kept at a temperature of 24°—35° 

soon liquefies, and the yeast undergoes remarkable changes. The cells 
swell, become transparent, and gradually disappear. Myriads of mi- 
crozymes of great agility spring into existence, then vibrios appear, 
and as these increase the microzymes diminish. The vibrios in their 
turn are succeeded by myriads of bacteria, and finally the bacteria 
gradually disappear, leaving nothing present but microzymes, simple 
or coupled together. During these changes a small quanity of gas 
is disengaged ; no butyric acid is formed, and but little acetic and lactic 
acids. 
A similar experiment made in presence of calcium carbonate pro- 
duces somewhat similar physiological results, but, in addition, the 
vibrios are preceded or accompanied by a crowd of little bodies resemb- 
ling the amylobacters of Trécul (Compt. rend., Ixxiii, 1453) which, how- 
ever, soon disappear, leaving only bacteria present. In this experiment 
pure carbonic acid is disengaged at first, and afterwards a mixture of 
carbonic acid and hydrogen. The soluble starch and dextrin disappear, 
producing a corresponding quantity of alcohol, acetic, and butyric acids. 
The ferments which proceed from these operations can serve indifferently 
as lactic or butyric ferment. 

As, then, the mother of vinegar when changed into bacteria becomes 
lactic or butyric ferment, and when transformed into cellular matter 
becomes alcoholic ferment, and as beer-yeast becomes lactic or butyric 
ferment when reduced to microzymes, vibrios, or bacteria, it is evident 
that the property of being a ferment of any particular nature does not 
depend essentially upon the matter of the ferment, but upon its organi- 


zation or structure. 
4. Ti 


Origin of Lactic and Alcoholic Ferments. By A. Tricun 
(Compt. rend., Ixxiii, 1453—1461). , 


TuIs paper discusses the germ theory of Pasteur, and the author states 
that spontaneous fermentation is not due to inoculation by germs, but 
to changes produced in the albuminoid matter in solution. Under 
favourable circumstances the following series of transformations takes 
place in a malt wort:—The albuminoid matter produces bacteria (or 
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derma cerevisic, and finally into Penicilliwm. 


J. B. 


Development of Alcoholic and other Ferments in Fermentable 
Mixtures, without the Direct Intervention of Albuminoid 
Substances. By F. Bécuamp (Compt. rend., Ixxiv, 115—119). 


Liresia contests the statement that an alcoholic ferment can be pro- 
duced in a saccharine mixture without the previous addition of an 
albuminoid substance; yet nothing is more certain. A mixture of 250 
grams of cane-sugar, 1 gram of magnesium phosphate, 0°5 gram of 
calcium phosphate, and 1500 cc. of water, when exposed to the air, 
soon became very acid; gas was given off as abundantly as in a fermen- 
tation with ordinary yeast; and in 91 days, when the evolution of gas 
had ceased, the mixture yielded 356 cc. alcohol of 36 degrees. Acetic 
acid was also present, but neither butyric nor lactic acid. The ferment 
consisted of very small oval cells and mobile granulations. Experi- 
ments with cane-sugar and other salts, as potassium nitrate, sodium 


phosphate, alum, &c., gave very similar results. 
J. B. 


On the Cause of Alcoholic Fermentation by Beer Yeast, and 
on the Formation of Leucine and Tyrosine in that Fer- 
mentation. By A. Bicnamp (Compt. rend., lxxiv, 184—188). 


Tue first part of this paper is devoted to the views of Liebig upon this 
subject. In a former note (Compt. rend., lxi, 689) the author showed 
that beer yeast, when suspended in water, exhausts itself and secretes 
phosphoric acid, and that amongst other products formed, one, named 
by him zymase, is capable of inverting cane-sugar. In the present 
paper it is stated that the phosphoric acid and zymase exist in the 
interior of the yeast-cells, from which they are separated by exosmose, 
and that amongst the other products are leucine and tyrosine. An 
experiment upon 350 grams of moist yeast, representing 84 grams of 
the dry substance, furnished 5 grams of leucine and 5 decigrams of 
tyrosine. J. B. 


On Cells of Yeast becoming Mobile, like Monads. By 
A§TRricuL (Compt. rend., xxiv, 23). 


Wuen the yeast which works off from new beer in cask during the 
process of cleansing is allowed to settle, the fluid portion removed, and 
water added to the remainder, nearly all the cells of yeast rise to the 
surface in three days, and under the microscope they are seen to move 
with the agility of the most active monads. These bodies resemble in 
size and shape the yeast-cells from which they have been derived, and 
their surface is covered with fine dark granules which appear to have 


resulted from an alteration of the superficial membrane. 
J. B. 


passes directly into alcoholic ferment, or into mycoderma) ; the bacteria 
then change successively into lactic ferment, alcoholic ferment, Myco- 


mee) 


~ 


¥ caleba 
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Note on the Pretended Transformations of Bacteria and 
Mucedinea into Alcoholic Ferments. By J. C. pe Srynus 
(Compt. rend., Ixxiv, 113). ' 


Tue author has devoted attention for some years to bacteria, ferments, 
mucor, penicillium, and other mucedinea, without ever having witnessed 
the transformations announced by Hallier, and partly admitted by Trécul. 
When penicillium is caused to vegetate in water, the plasma after some 
time undergoes notable changes, and divides into very distinct granu- 
lations, but these granulations have never been observed to pass into 
the state of bacteria. 
J. B. 


On the Nature of Fermentation and the Origin of Ferments: see 
further,—Frimy (Compt. vend., Ixxiv, 164, 270, 355); BALARD 
(ibid. 162, 289, 366); Buancuarp (ibid. 167) ; Wurrz (ibid. 292) ; 
Dumas (ibid. 366); Trécun (ibid. 153); Rueineck (Dingl. polyt. 
J., ecii, 282); W. H. Woop (Chem. News, xxiv, 246). 


Influence of various Colours on Vegetation. By P. Brrr 
(Compt. rend., lxxiii, 1444—1447). 


Tue author has grown various plants and seeds under the influence of 
different coloured lights. Care was taken to have the plants in the 
same condition as far as possible. Plants of various classes were ex- 
perimented on, such as those which flourish in strong sunlight, those 
which flourish in the shade, succulent plants, &c. They were exposed 
bencath frames with different coloured glasses, seven of these were 
used in all: 1 a frame with ordinary glass, 2 with ground glass, 3 with 
blackened glass, 4 with red glass, 5 with yellow glass, 6 with green 
glass, and 7 with blue glass. The light transmitted through each of 
these glasses was nearly monochromatic. The author draws from his 
experiments the following general conclusions :— 

1. That green light is almost as fatal to vegetation as darkness. 

2. That red light is very detrimental to plants, though in a less 
degree than the green light employed. 

3.. That though yellow light is far less detrimental than the preced- 
ing, it is more injurious than blue light. 

4, That all the colours taken singly are injurious to plants, and that 
their union in the proportion to form white light is necessary for 
healthy growth. 

The author has examined the transmitted light from the leaves of 
various plants, and finds that there is a slight difference in the rays 
which different leaves absorb and utilize ; this, he believes, explains the 
fact that certain plants flourish in the shade of trees, whilst others will 
scarcely exist ; in the former case it is supposed that the rays required 
by the plant are not absorbed by the leaves of the trees, but in the 
latter they are. 


A. P. 
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Decoloration of Flowers by Electricity. By M. Brecqurren 
(Third Memoir. Compt. rend., Ixxiii, 1345—1347). 


In two former communications the author has described the decolorizing 
effects of feeble currents of electricity, and of high and low tempera- 
tures, on the flowers and leaves of plants. From further experiments 
he concludes that these effects are mostly due to a mechanical destruc- 
tion or alteration of the envelopes of the cells containing the colouring 
matters ; these colouring matters escaping to the exterior react on the 
surrounding liquids, the result of which is a change of the colours, 
ending in their complete destruction. The author believes the fading 
of flowers to be due to the same action produced by solar heat. It 
is probable that similar effects are produced in the fine tissues of animal 
organization ; the beneficial application of electricity to therapeutics 
may be due to the destruction of false membranes, slight deposits, the 
cause or effect of disease, which are more easily decomposed than 
healthy tissue, and on the destruction of which the disease disappears. 
The brilliant colours of the wings of butterflies, as well as of certain 
birds, are not affected by electrical discharges; their colours are either 
due to an insoluble matter contained in their cells, or perhaps to the 
interference of light. 
A. P. 


Quantity and Sumpediion of the Stubble and Roots remain- 
ing in the Field after Harvest. By H. Weiske (Versuchs- 
Stationen Organ, xiv, 105—118). 

TuE portion of a crop left on the field as stubble and roots has been 
seldom examined ; it is clearly of importance, as furnishing by its de- 
composition available food for the succeeding crop. In these experi- 
ments the roots were collected from the first ten inches of soil ; the 
roots in the subsoil are therefore not included. The quantities of tho 
principal constituents found in the residues of various crops are given 
below in pounds per English acre. 


| | | 
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Lucerne ......++eee00+| 9702 | 8498 | 1204 | 137 197 | 25 | 37 | 27 | 19 | 40 
Red clover ......+.++++.| 8953 | 7026 | 1927 | 193 | 263} 50 | 82 | 20 | 26 | 75 
cl ienisiienndeon.sien 5952 | 4925 | 1027 | 124/118 32 | 43 | 14 | 21 | 30 
Kidney vetch.......... 5023 | 4044 | 979 | 103/137) 18 | 26| 6 | 14 | 24 
BUMS. ocsscseess 3141 | 2594 | 547| 65} 80/14| 9) 5| 9/19 
Lupine ........+.+.+.| 3547 | 2994 | 553] 63} 81/12|}17| 4| 7 | 14 
Peas......sseeceeeeeee| 3234 | 2560 | 674| 57| 72/11/11] 7 | 10] 15 
Buckwheat . 2203 | 1736 | 467] 48] 81} 7} 9] 4] 7] 11 
Rye ...csceececesssees| 5283 | 3630 | 1653 66) 74| 15 | 32 | 43 | 12 | 26 
Wins............-c..] oan 2396 | 1094 | 24) 77/10/19) 11} 8| 12 
Oats.....cceseceeeeees| 3792 | 2843 | 1449 27 86| 12 | 25 | 18] 9] 30 
Barley.....+sseeeeseee| 1999 | 1617 od 43; 6|10} 4] 6] 12 
Rape omesmnannian tent 3850 mis 1/124 = 21 | 31 | 32 
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The amount of ash is in all cases high, probably from the difficulty 
of entirely separating adhering earth. The ash contained 45—84 per 
cent. of sand and silica, the proportion of these being highest in the 
case of rye, oats, and wheat. The immense residue of nitrogen, and 
other elements of plant-food, left by red clover and its allies, is per- 
haps the most important feature of the résults. 

R. W. 


Ash Analysis of the Seed of Hyoscyamus Niger. By 
E. Rertcuarpt (Versuchs-Stationen Organ, xiv, 149—150). 


THE dry seed yielded 2°43 per cent. of ash. In the analysis of the ash 
the alkalis and chlorine were determined from seed which had been 
merely charred. The composition of the ash was found to be as fol- 


lows :— 


K,0. Na,0. CaO. MgO. Fe203. Al,03. P:0;. SOs. Cl. CO SiO». Sand. 
1754 540 602 19°98 1:92 063 42:45 0°73 030 015 068 3:20=99:00 


The large proportion of magnesia and phosphoric acid is remark- 


able. 
R. W. 


Analytical Chemistry. 


On a New and very Delicate Test for Ammonia. By 
R. BortGer (N. Repert. Pharm., xxi, 50). 
Wuen to a solution containing the smallest quantity of ammonia, or of 
an ammoniacal salt, a few drops of a watery solution of carbolic acid 
are added, and then a little filtered solution of chloride of lime, the 


liquid becomes green, especially on warming. 
The so-called ozone-water of commerce was found to contain no 


ozone, but a trace of nitrous acid. 
C. H. G. 


On the Estimation of Lime. By Avc. Soucnay; and Notes 
on the Foregoing. By R. Fresenius (Fresenius Zeitschrift, 
323— 329). 

THE authors have deduced from their experiments the following facts 

regarding lime estimations :— 

1. That in such estimations the lime should not be weighed as CaO, 
because in heating the precipitated calcium oxalate it is very difficult 
perfectly to drive off every trace of carbonic acid, and so the results are 
generally too high. 

2. That the transformation of the calcium oxalate into carbonate by 
gentle warming, treating with ammonium carbonate, and again heating, 
gives the most correct and concordant results. 


M. M. P. M. 
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On the Estimation of Calcium Sulphide in Bone Char. By 
C. FauLBErG (Fresenius Zeitschrift, 329—332). 


TE author employs a modified form of Scheibler’s apparatus for esti- 
mating carbonic acid in char. The sulphuretted hydrogen evolved by 
the action of acid on the char, he condenses in a U-tube, by means of 
pumice stone soaked in a solution of copper sulphate. 

The results obtained are harmonious, differing not more than, at the 


most, ‘014 per cent. 
M. M. P. M. 


On the Influence of an Ammonium Salt in the Precipitation 
of Phosphoric Acid by Ammonium Molybdate. By J. Kénic 
(Zeitschrift fiir Anal. Chem., x, 305). 


Tne author recommends the process of Fresenius, Neubauer, and Luck, 
for estimating the so-called reduced phosphates. He shows that by 
the action of ammonium oxalate and citrate, not only is the phosphoric 
acid of tricalcium phosphate brought into a soluble form, but also that 
precipitated iron and aluminium phosphates are made soluble; from 
these solutions, however, the phosphoric is not at all, or only partially, 
precipitated by ammonium molybdate in presence of nitric acid. Even 
if the phosphate be dissolved in nitric acid, and ammonium oxalate 
added, this non-precipitation ensues. 

Of the various ammonium salts which prevent the precipitation of 
phosphoric acid by ammonium, molybdate, the citrate and oxalate are 


the most energetic in their action. 
M. M. P. M. 


Note on Fresenius’ Process for the Recovery of Molybdic 
Acid from Residues. By F. Muck (Zeitschrift fiir Anal. Chem., 


x, 307). 


Tue author objects to Fresenius’ method for the recovery of molybdic 
acid (p. 1092 of last volume), that it involves the evaporation of large 
solutions, the addition of ammonium salts, and the treatment of the 
residue after evaporation with ammonia, this last operation being often 
very troublesome, owing to the presence of iron and calcium salts. 

A process for the recovery of molybdic acid from these residues was 


given by the author two years ago (Zeitchy. Anal. Chem., viii, 377). 
M. M. P. M. 


On Manganese Analysis by the Method of Fresenius and Will. 
By HE. Luck (Zeitschrift fiir Anal. Chem., x, 310—322). - 


Tue author has investigated the effect exercised by small quantities of 
metallic iron, or ‘ferrous salts, which may be mixed with manganese 
oxide when the manganese is estimated by the above method. His 


results show— 
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1. The presence of iron or ferrous salts causes a lower result to be 
obtained than when these substances are absent; but even the amount 
of manganese thus obtained is higher than what would actually be 
found by such a method as that of Bunsen. 

2. If the evolution of carbonic acid be rapid, then some of this gas 
escapes not perfectly dry, and consequently the results obtained are too 
high; in presence of iron protoxide sometimes as much as 2 per 
cent. to 3 per cent. more MnO, is obtained when the process is 
rapidly, than when it is slowly, carried on. 

3. If 6—8 cub. cent. of sodium acetate solution (1°9) be added, all 
the ferrous toxide is oxidised, and the process, whether slowly or quickly 
carried on, gives results practically identical with those obtained by 
Bunsen’s method. 

4, The temperature should never exceed 70° C., or the oxalic acid is 
liable to be decomposed into carbon mono- and di-oxides ; nor (for a 
similar reason) should the process be carried on in direct sunlight. 


M. M. P. M. 


Analysis of the Gases of the Blood. By Esror and Sarnr- 
PreRRE (Compt. rend., Ixxiv., 257, 330). 


THE authors at first employed the method of Cl. Bernard, i.c., displacing 
the gases of the blood by carbonic oxide. To avoid transfers they also 
used a curved collection tube with two branches. In another experi- 
ment the blood and carbonic oxide were introduced into a tubulated 
collection-tube with a mercury pump attached; this method much 
facilitates manipulation. A third process extracts the gas simply by a 
vacuum, without carbonic oxide, the vacuum being given by a baro- 
meter with an enlarged chamber communicating with the mercury 
pump. All these methods yield the same results with the same 
sample of blood. The authors have already published plates and 
details. 

The blood of the dog gives the following average quantities of oxygen 
per 100 c.c.:—Renal artery, 18°22 c.c.; splenic, 14°38 c.c.; crural, 
7°62 c.c., whichever of the three modes of analysis may be adopted. 
Some German observers having however obtained very different 
numbers by Ludwig’s process, the authors remark that that process 
involves admixture of the blood with water. They have further dis- 
covered that, though cold water effects no change in the results, hot 
water and boiling increase the average quantity of oxygen from the 
crural artery to 19 ¢.c. per 100 of blood. 

C. G. S. 


Detection of Spirit in Essential Oils. By H. Hacer (Chem, 
Centr., 1871, 821). 


Tne author shows that oils which have become somewhat oxidised are 
capable of dissolving a certain quantity of fuchsine, even if they contain 
no alcohol, and that the use of fuchsine, as recommended by Pascher, 
is inadmissible for oils which are of such a colour as to mask that of 
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the test body, even if it goes into solution. The author insists on the 
superior advantages of his own test of adding to the oil a bit of solid 
tannin, which becomes moist and slimy if any spirit be present. 


C. H. G. 


Testing Crude Carbolic Acid. By Dr. G. Lzusn, Jun. (Dingl. 
polyt., ecii, 308). 


Weicu off 5 grm. of the sample and shake with 100 grm. of water, 
allow tar, &c., to settle, draw off 10 cc. of the qear solution, to which 
add 10 drops of a solution containing 1 part of ferric chloride in 9 parts 
of water. Compare the colour so produced with that of a number of 
solutions freshly prepared by adding a like quantity of iron solution to 
solutions of pure carbolic acid containing 0°25, 0°20, 0°15 grm. to 100 
ce., &e. C. H. G. 


Simplified Method of Estimating Carbonic Acid in the 
Saturating Gas of Sugar Factories. By Dr. C. STammMur 
(Dingl. polyt. J., ccii, 368). 

A roucH method for every day use by non-chemists, which would not 

probably give results nearer than 1 per cent. on total volume of gas 


employed. 
ied C. H. G. 


On the Loss of Weight of Platinum Crucibles in a Gas Flame. By 
F. Srousa (N. Repert. Pharm. xxi, 52). 


Technical Chemistry. 


Inconveniences presented by the Substitution of Soda for 
Potash. By P. Caries (J. Pharm. [4], xiv, 4183—415). 


Tae following examples are given of the inconveniences resulting from 
the substitution of soda for potash. 

In the preparation of potassic iodide, if the potash employed contains 
soda, there is a notable loss of iodine during the calcination ; the pro- 
duct is alkaline from the presence of sodic carbonate, and the sodic 
iodide renders the salt deliquescent. The same results are not met 
with in making the bromide. 

Potash mixed with soda is inappropriate for the absorption of car- 
bon dioxide in Liebig’s bulbs; for the sodic carbonate formed renders 
the solution turbid, and impedes the passage of the gas. 

Polysulphide of potassium is now generally replaced by the corre- 
sponding sodium compound. It is more active: for on account of the 
lower equivalent of sodium, the sodic salt contains a greater percentage 
of the active ingredient of the compound, viz., sulphur. The caustic 


+ wenn 
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made from impure potassic hydrate is also rendered less useful in 
medicine by the presence of soda. 

Lastly, sodic silicate cannot replace potassic silicate in Iutes, on 
account of the non-drying property of the former. — 


Note on the Detonating mixture of Potassium Nitrate and 
Sodium Acetate. By H. Vio.erre (Ann. Chim. Phys. [4], xxiii, 
306—310). 


A Laporatory accident in the first instance, brought the following un- 
expected reaction before the author’s notice. 

If a mixture of equal parts of potassium nitrate and sodium acetate 
be fused in a platinum capsule, and the temperature carefully main- 
tained at or about 300°, the melted salt remains liquid without sensible 
alteration ; but if the heat be raised to 350°,a slight ebullition takes 
place, which is immediately followed by a violent explosion, attended 
by a flash and loud report, in every respect similar to the detonation 
which takes place when gunpowder is fired. Nothing remains in the 
capsule, save a very small residue, consisting of alkaline carbonate. 

If, while the salts are maintained in tranquil fusion at a temperature 
about 300°, an ignited splinter be plunged into the liquid, the explosion 
is instantly determined. 

In preparing the above mixture, if the nitrate is used in excess, 
deflagration does not take place; if the acetate predominates, the mix- 
ture takes fire, but the combustion is incomplete; the addition of a 
tenth part of sulphur, however, renders the explosion more luminous 
and more violent. A mixture of potassium nitrate with other acetates 
(those of copper, barium, for example) does not produce an explosive 
compound. 

The author has undertaken numerous experiments with the view of 
ascertaining the value of the foregoing mixture as an explosive agent, 
but at present they do not appear to have led to any practical results. 
He admits that the mixture is very hygroscopic, and that if prepared 
by triturating the dry salts together, as in the preparation of gun- 
powder, it is apt to burn slowly, and with an uncertain action. 


J. W. 


Suggestion for the prevention of Explosions in working with 
Fulminating Mercury and other Inflaming Compositions. 
By Pu. Neumann (Dingl. polyt. J., ccii, 271—--275). 


Tue author suggests that a mixture of cupric cyanide and potassium 
chlorate might be employed as a comparatively safe substitute for 
mercuric fulminate mixtures, and that the danger incurred in prepar- 
ing the latter might be diminished by performing the manufacturing 
operations in a rarefied atmosphere. 
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On the Yellow and Red Arsenic Pigments. By Max 
Bucuner (Zeitschrift fiir Anal. Chem., x, 308). 


As the composition of these pigments has never been clearly settled, 
the author has performed a number of analyses of various samples, 
from which he concludes that yellow arsenic, as used for a pigment, 
contains from 93 to 97 per cent. of arsenious acid, while the red pig- 
ment contains generally all its arsenic as arsenic disulphide, together 
with an excess of free sulphur. The former substance is thus extremely 
poisonous, being indeed nearly as much so as the ordinary white 


arsenic. 
M. M. P. M. 


Hydraulic Properties of Ignited Gypsum. By Freperick 
Scuort (Dingl. polyt., ccii, 355—364). 


THE previous experiments of the author on Scott’s cement showed that 
the proportion of lime to gypsum might be greatly varied without the 
ignited mass losing its hydraulic properties. The present experiments 
are directed to show whether the lime may not be entirely omitted, 
i. e., whether the hydraulic properties of the cement do not reside in 
the altered gypsum alone. They show that ordinary plaster of Paris, 
or crystallised selenite, or anhydrite, when heated to a temperature 
between 400° and 500° C. or higher, ceases to behave like ordinary 
‘* plaster,” but acquires true hydraulic properties, and sets after a 
greater or less time (three days to three weeks) into a white mass 
having an alabaster-like semi-transparency. The addition of lime is, 
however, useful as giving the cement a greater density and consequent 
hardness. 
CO. LG. 


On Superphosphate. By R. Jones (Versuchs-Stationen Organ, 
xiv, 77—105). 


Srroumeyer and Crum have stated that 1} equivalent of sulphuric 
acid is sufficient for the solution of 1 equivalent of tricalcic phosphate. 
Piccard and the author have shown that 2 equivalents of acid are 
required. With two equivalents of very dilute acid Piccard dissolved, 
as a maximum, 34% equiv., and the author }44 equiv. of tricalcic phos- 
phate. When the digestion of the materials was prolonged beyond an 
hour or two, a smaller fraction was found in solution. 

Piccard states that when less than 2 equivs. of acid are employed, a 
proportionate amount of phosphate is in the first instance dissolved; 
but on standing, the excess of tricalcic phosphate reacts upon the 
soluble acid phosphate, and the quantity of the latter is diminished. 
When superphosphates made with pure materials are dried, the author 
finds that the amount of soluble phosphate becomes less ; the diminution 
is in proportion to the extent of dessication, and is much greater when 
the acid employed has been deficient. Superphosphates thus injured 
increase in soluble phosphate if they absorb moisture ; and when they 
are treated with water, the amount of phosphoric acid dissolved con- 
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tinues to increase by long digestion in the cold. Experiments on these 
phenomena led to the following conclusions: When 2 equivalents, or 
less, of moderately dilute sulphuric acid act upon tricalcic phosphate, 
monocalcic phosphate, but no free phosphoric acid, is apparently at 
first produced. During drying, a portion of the monocalcic phosphate 
disappears, and phosphoric acid and basic phosphates are formed, which 
latter, according to circumstances, are composed of CasHyPsOx, 
CasHePsOx6, or CaH,P.0;. On again absorbing water, these phosphates 
revert, more or less completely, into phosphoric acid, and monocalcic 
and tricalcic phosphates. The author examined many commercial 
superphosphates; he shows that the insoluble phosphates generally 
contain much more phosphoric acid than belongs to tricalcic phosphate. 
Free phosphoric acid is usually present in superphosphates; it may be 
determined by exhaustion with alcohol. Free sulphuric acid seldom 
occurs; it is not found in the alcoholic extract, as it at once reacts 
on any insoluble phosphate present. The author detects it by 
treating the superphosphate with a little water, and quickly filtering ; 
the formation of a crystalline precipitate of gypsum on standing indi- 
cates free sulphuric acid. It follows from the author’s experiments, 
that the sulphuric acid employed for the manufacture of superphos- 
phate will never yield the theoretical amount of soluble io; 


On the Solubility of some Forms of Calcic Phosphate. By 
Cuarues P. Witiiams (Chem. News, xxiv, 306). 


THE solubility of tricalcic phosphate in water saturated with carbonic 
acid depends in great measure upon the source from which it has been 
derived. Thus Bischoff has shown that, while one part of apatite will 
dissolve in 393,000 parts of water saturated with carbonic acid, the 
artificially prepared basic phosphate requires only 1102 parts of the 
same for its solution ; and since theoretical considerations would appear 
to indicate that all forms of calcium phosphate must pass to a condition 
resembling that of the artificially precipitated phosphate before they 
are capable of being assimilated by vegetation, the rapidity of the 
action of carbonic acid water in rendering phosphates soluble becomes 
a measurable indication of the relative rapidity of their action when 
applied as fertilisers. 

The writer has endeavoured to determine the solubility of some of 
the best known forms of natural tricalcic phosphate by operating in the 
following manner :— 

A weighed quantity of the finely powdered material was placed in 
one litre of water, and carbonic anhydride passed through the same for 
fifty hours at a temperature of 15°5°. At the expiration of this time 
the liquid was filtered off; the filtrate, after the addition of nitric 
acid, concentrated by evaporation, and the phosphoric acid separated 
by the addition of ammonium molybdate. The precipitate thus obtained 
was converted into ammonio-magnesium phosphate, and the phosphoric 
acid calculated in the usual manner. Great care was taken to conduct 
the experiments with uniformity, and the amount of material operated 
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upon was made to correspond with the percentage of real, phosphoric 
acid present, the latter having been previously determined by analysis. 

Experiment 1.—Apatite from Perth, Canada, containing 89°27 per 
cent. CasP,0,. Solution contained 0°0021 gram P-,O;, equivalent to 
0:0045 CasP,0,. One part of the apatite dissolved in 222,222 parts of 
water saturated with carbonic acid. 

Experiment 2.—Same as in No. 1, but the material levigated. One 
was found to dissolve in 140,840 parts of water saturated as 

fore. 

Experiment 3.—Finely ground bone, containing 56°78 per cent. 
phosphate. One part dissolved in 5698 parts of water saturated with 
carbonic acid. 

Experiment 4.—To ascertain whether the organic matter of the bone 
exercised any influence upon its solubility, a portion of the material 
used in No. 3 was carefully calcined. One part was then found to 
require 8029 parts of water for its solution. 

Experiment 5.—South Carolina phosphate, containing 57°89 per cent. 
of Ca;P.0,. One part dissolved in 6983 parts of water saturated with 
carbonic acid. 

Experiment 6.—Phosphatic guano from Orchilla Island, containing 
49°67 per cent. phosphate. One part dissolved in 8009 parts of water 
saturated with carbonic acid. . 

These experiments rather enhance than decrease the difficulties of 
discriminating between the chemically precipitated and the originally 
undecomposed phosphate contained in an artificial manure; but they 
afford additional evidence of the value of this precipitated or “re- 
turned” phosphate, by showing how much more rapid it is in action 
than any other variety of phosphate, no matter to what degree of fine- 
ness the latter may be brought by purely mechanical means of 


subdivision. 
J. W. 


Iron-minium. (Chem. Centr., 1871, 815.) 


A RICH iron ore, in small pieces (Stuferze), is roasted strongly, so as to 
thoroughly expel the water of hydration, then powdered in stamping 
mills, and carefully levigated. The finest portions are separately dried 
and finely mealed between rollers. The material so obtained is used as 
a substitute for red lead as a cement and as a pigment. 

C. H. G. 


Behaviour of Dialysed Oxide of Iron. By J. ATHENSTADT 
(Chem. Centr., 1871, 822). 


Tue addition of a weak solution of a fixed organic acid, of an alkali, 
or of salts, causes the formation of a clear jelly, completely and easily 
soluble in distilled water. If the solutions are too concentrated the 


jelly is cloudy and insoluble. 
C. H. G. 
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Acetate of Silver from a Photographic Silver-Bath. By 
A. Voce. (N. Repert. Pharm., xxi, 6). 


Batus alternately acidulated with acetic acid and neutralised by am- 
monia, naturally deposit some of this slightly soluble salt. 


Organic Matter in Building-Rubbish. By A.Vocet (N. Repert. 
Pharm., xxi, 8). 


Tue finer portions, sifted from stones, &c., of the rubbish from the 
walls of an old dwelling house, were found to contain matter insoluble 
in acid 22°6 per cent., calcic carbonate 75°75 per cent., iron oxide 1°5 
per cent. Heated in a glass tube it turned brown, and gave off am- 
monia, and when ignited with soda-lime gave 0:1 to 1:16 per cent. of 
nitrogen. When repeatedly moistened with water and exposed to the 


air it became covered with mould, and gave off an unpleasant smell. 
©. H. G. 


A New Process for Preparing fully developed Crystals. By 
F. Scuuuze (N. Repert. Pharm., xxi, 53). 
THE process consists in applying a gelatinising solution (of apiin, 
pectin or gelatin) as a solvent of the salt to be deposited on a crystal 
suspended in the jelly. 
C. H. G. 


Solvents for Indigo. (Dingl. polyt. J., ccii, 307.) 


In addition to the solvents aniline, petroleum, &c., there are named 
nitrobenzene (as good as aniline), castor-oil, acetone, chloral hydrate, 
camphor, copaiba balsam, amyl alcohol, lavender oil, white beeswax, 
Japanese vegetable wax, and Carnauba wax. 

C. H. G. 


Preparation of Saffranine. (Dingl. polyt. J., ccii, 307). 


Two parts aniline nitrite are heated for five minutes with one part 
arsenic acid to a temperature of 80°—120° C., the mixture poured into 
boiling water, and neutralised with lime. The solution, now of a fine 
red colour, is allowed to stand a short time, filtered through woollen 
bags, and treated with common salt to precipitate the yellow colouring 
matter, which only requires to be collected and drained in order to be 
fit for use. 

The nitrite of aniline is prepared by passing nitrous acid, prepared 
from starch and nitric acid, into aniline, and washing the product two 
or three times. 


C. H. G. 
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To protect Thickening from turning Sour and Mouldy. 
(Dingl. polyt. J., ccii, 308.) 


Caustic soda saturated with crude carbolic acid is as effective as zinc 
chloride, and does not rot the fibre of the goods. “ 
C. H. G. 


Preservation of Hops. (Dingl. polyt. J., ccii, 309.) 


Hors buried in ice for seven months ending in September, were found 
to possess all the qualities of young new hops. 


Preserving Paper Labels on Glasses (Ihid., 312). 


THE dry label is rubbed with a piece of paraffin and smoothed with a 
glass rod. 


On Softening Water with Lime. By Jonn Srinau (Dingl. 
polyt. J., ccii, 364—368). 


THE paper contains full analyses of a given water before and after 
treatment by Clarke’s process; also of the deposit formed by the pre- 
cipitation, and of the boiler incrustation given by the treated and 
untreated water. To give any further idea of the paper it would be 
necessary to reprint the numerous tables of analysis. 

C. H. G. 


Application of Tannin to the Treatment of Wines. (Dingl. polyt. J., 
ccii, 310). 


Removal of Yeast from Wine Casks (Ibid., 311). 


Detection of the Adulteration of Wine with Fruit Wines (Ibid., 312). 


Preparation of Collodion. By A. Vocut (N. Repert. Pharm., xxi, 6). 


New Process for Determining the Igniting Points of Petroleum Oils. 
By Dr. Van vE WeypE (Scientific American, 1871, 162; Dingl. 
polyt. J., ecii, 301). ~< 
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PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


ITX.—Note on the Quantity of Cosiuwm contained in the Water of the 
Hot Spring found in Wheal Clifford. 


By Coronet Puitip Yorks, F.R.S. 


At the meeting of the British Association, held at Bath, in 1864, the 
President, Sir Charles Lyell, gave an account in his address of this 
hot spring, found in the 220 fathom level of the above-mentioned mine ; 
and an analysis of the water by Dr. W. A. Miller, appeared in the 
transactions of the chemical section for the same year. 

The temperature of the spring was 125° F. The analysis showed the 
water to contain 646 grains of saline matter in the gallon. The pre- 
ponderating substance was common salt, but the most remarkable was 
chloride of lithium, of which the gallon contained 26 grains. Dr. Miller 
also states that the water contained chloride of potassium, with a little 
chloride of cesium. 

In 1866 I visited Wheal Clifford, and at my request the superinten- 
dent of the mine was kind enough to undertake to boil down 80 gallons 
of the water to 2 gallons, and this quantity was forwarded to me in 
London. 

The specific gravity of this liquid was = 1'210, and the total quan- 
tity of saline matter contained in it was about one-sixth less than that 
indicated by Dr. Miller’s analysis. 

To ascertain the quantity of cesium, 5 pints of the concentrated 
water (= 25 gallons of the spring water) was experimented on. The 
earthy bases, the lithium chloride, and the greater part of the sodium 
chloride, were separated, and to the solution of alkaline chlorides remain- 
ing, solution of platinic chloride was added. The precipitate was washed 
with small quantities of hot water, until the washings were very slightly 
coloured. The precipitate, which was of a pale yellow colour, was 
then dried: it weighed 7°5 grs. Before the spectroscope this substance 
gave the blue lines of caesium very distinctly, and I did not observe 
any potassium lines. 

The greater part of this precipitate was placed in a U-shaped hi 
and heated to 105° C., until the weight was constant and = 5°925 grains. 
The tube was then ented by a spirit lamp to a temperature below 
visible redness in daylight, while a current of dry hydrogen was passed 
through it. 

The loss amounted to 1315 grains. Water was added to the black 
U 
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residue in the U-tube, which was washed, the liquid was evaporated in 
a platinum crucible, and the residue gently ignited: it weighed 2°713 
grains. The platinum dried and heated weighed 1:84 grains. 

We have then :— 


Pb hedeevendvssces evecces = 1°315 
Chlorides ignited ............ = es = 5°87 
PR 6 ctecdvsecveseoes ce = 1°84 
If the chloroplatinate of czesium be represented by CsCl = 168°5 
2C1= 71 \ 
Pt = 99 
CsCl = 49°78 46°25 
then 100 parts should consist of 2Cl = 20°97; foun 2-408, 
Pt = 29-23 31°345 


If the 46°25 chlorides be assumed to be a mixture of the chlorides of 
cesium and potassium, and the quantities of each be calculated from 


KCl = 5°60 

: : . CsCl = 40°65 

the quantity of platinum, 100 parts would consist of 4 97) — 99.409 
Pt = 31°32 


7'5 grains chloroplatinate would therefore contain 3 grains of cesium, 
and this would be the quantity yielded by 25 gallons, or about 250 lbs., 
and a million parts of the water would contain 1°71 CsCl, or a gallon 
0°12 grains. 

The Dirkheim water, according to Bunsen, contains 0°17 CsCl in 
a million paris. 

I think, then, that we are entitled to infer from the experiment 
related, that the Wheal Clifford contains at least 10 times as much 
chloride of cesium as that of Diirkheim, but probably a larger propor- 
tion. 


X.—On Meta-stannic Acid, and the Detection and Hstimation of Tin. 
By Atrrep H. Aten. 


RevEnt experiments led me to examine the characters of meta-stannic 
acid, when I obtained some results which were greatly at variance with 
the properties hitherto ascribed to it. 

I prepared a quantity of meta-stannic acid by acting on granulated 
tin with nitric acid, evaporating nearly to dryness, diluting, and wash- 
ing well by decantation and on the filter. Portions of the product 
were boiled with concentrated hydrochioric acid (sp. gr. 111) in 
moderate quantity for a few minutes, the residue allowed to settle, and 
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the clear liquid was decanted and tested with hydrosulphuric acid. 
The liquid in every case contained abundance of tin; and when much 
hydrochloric acid was employed the solution was sometimes nearly 
perfect. The residue possessed the properties attributed to it by 
Miller and Fresenius, but its aqueous solution showed far less 
liability to precipitation by excess of acid than I had expected. Any 
method of analysis depending on the insolubility of meta-stannic acid 
in hydrochloric acid is utterly worthless.* The presence of stannic 
phosphate or arseniate in no way alters the solubility of meta-stannic 
acid, but renders the solution liable to precipitate on addition of water, 
especially when heated. 

The residue left when antimony has been oxidised by nitric acid is 
perfectly soluble in hydrochloric acid. 

When meta-stannic acid is heated to boiling with strong sulphuric 
acid, it dissolves completely, becoming converted into ordinary stannic 
sulphate. If the liquid be poured into cold water, a solution of stannic 
sulphate is at first obtained, but this quickly deposits some of the 
tin as ortho-stannic hydrate, the precipitate giving no yellow stannous 
meta-stannate when moistened with stannous chloride. On boiling the 
solution of stannic sulphate, the whole of the tin is precipitated as meta- 
stannic acid. 

There is thus a close analogy in the behaviour of stannic and titanic 
sulphates, when treated with water, though the latter compound does 
not seem to be decomposed by mere dilution, but is completely decom- 
posed by long-continued boiling. 

Commercial stannic oxide (freed from lead by nitric acid) when 
heated with concentrated sulphuric acid is partially converted into 
stannic sulphate, but I have not succeeded in obtaining complete 
solution. 

When meta-stannic acid is fused with hydro-potassic or hydro-sodic 
sulphate, a product is obtained which dissolves partially in cold water, 
the solution containing a small quantity of tin, as stannic sulphate; 
meta-stannic acid is precipitated from it by boiling. 

The portion insoluble in cold water also contains stannic hydrate, 
which, by treatment with boiling water, forms meta-stannic hydrate. 
It is completely and readily soluble in hydrochloric acid. 

Ignited stannic oxide is also acted on by hydro-potassic sulphate, 
and the product contains stannic hydrate, which is entirely precipitated 
by boiling. In this respect, therefore, tin shows its usual resemblance to 
titanium. The fused product is readily soluble in hot hydrochloric acid, 
but a second fusion is sometimes necessary to effect perfect solution. 

* Fresenius makes use of the supposed insolubility of meta-stannic acid in hot 


concentrated hydrochloric acid in his method of qualitative analysis. (7th edition, 
page 110.) 
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Native stannic oxide (crystallised cassiterite) when finely powdered, 
is largely converted into a soluble modification by fusion with hydro- 
potassic sulphate, but I did not succeed in effecting complete decompo- 
sition, even by a second fusion. For the estimation of the tin I prefer 
to fuse with potassium cyanide. 

On adding about twice the bulk of strong hydrochloric acid to the 
stannic sulphate, a solution is formed which will bear copious dilution 
without suffering precipitation. This solution gives xo yellow colour 
with stannous chloride,’ as would be the case were meta-stannic 
chloride present. On addition of tartaric acid and excess of ammonia, 
a perfectly clear solution is obtained, from which any phosphate or 
arseniate can be directly precipitated as the ammonio-magnesium salt. 
(Meta-stannic acid is not dissolved by addition of tartaric acid and 
excess of ammonia.) If ammonia be added to the solution, the pre- 
cipitate produced is readily soluble in nitric acid, and the solution so 
obtained can even be boiled without precipitation. Of course, were 
meta-stannic acid present, no solution could be effected by nitric 
acid, 

These results all prove that hot concentrated sulphuric acid converts 
meta-stannic acid into ortho-stannic sulphate, a change similar to that 
produced by prolonged treatment with hot hydrochloric acid, which is 
stated by Watts to convert it into normal stannic chloride. 

The residue left by the oxidation of antimony by nitric acid is readily 
acted on by strong sulphuric acid, but the solution produced by sub- 
sequent treatment with hydrochloric acid, is very readily precipitated 
by water. Of course this can be avoided by addition of tartaric acid. 
Ignited Sb.0, is not dissolved by sulphuric acid. 

The above method of effecting the solution of meta-stannic acid is 
especially serviceable for analysing the residue left on acting on alloys 
by nitric acid. The residue is washed and heated with concentrated 
sulphuric acid in moderate quantity, till copious fumes are evolved. 
The solution (which should be quite clear) is allowed to cool, and is 
then treated with two or three times its bulk of concentrated hydro- 
chloric acid, and boiled, if not still perfectly clear. In this solution 
the metals may be estimated by the usual methods. For their qualita- 
tive detection, I recommend dilution with about an equal bulk of © 
water, and division into several portions. 

1. The tin is detected by boiling (without further dilution) with 
metallic iron, and testing with mercuric chloride. The reduction to 
the stannous state is often perfect; antimony and copper are precipi- 
tated as metals; mere traces of tin may be detected, 

2. After dilution, the presence of iron or copper is readily detected 
by potassium ferrocyanide. 

3. The liquid is diluted, treated with tartaric acid, excess of ammo- 
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nia added, and phosphate or arseniate detected by magnesium. Streaks 
of arseniate are readily distinguished from phosphate by the method 
described by me in the Chemical News (vol. xxiv, page 120). Small 
quantities of arseniate are difficult of detection. Direct application ot 
the molybdic acid test to the acid liquid usually indicates phosphate 
or arseniate when present, but the reaction seems uncertain. 

4, The detection of antimony presents no difficulty. 

The action of nitric acid on alloys of tin and gold produces a beauti- 
ful purple residue, which owes its colour to Purple of Cassius. This 
residue, when heated with concentrated sulphuric acid, is changed to a 
purplish liquid, which on further heating becomes colourless, the whole 
of the tin being dissolved, and the gold remaining as a heavy brown 
metallic residue. This curious reaction, I believe to be due to the for- 
mation of an unstable sulphate of gold, which is decomposed at a 
higher temperature, or by reaction with an equivalent amount of 
stannous sulphate. The residue was always washed quite free from 
nitric acid. 

If hydrochloric acid be added before the purple solution decom- 
posed, a small quantity of gold remains in permanent solution, pro- 
bably as chloride. As a precaution against this source of error, if the 
solution has any yellow tint after addition of hydrochloric acid and an 
= equal bulk of water, it is well to boil with a fragment of ferrous sulphate. 

I had hoped from these results to obtain some insight into the 
obscure constitution of Purple of Cassius. The fact that it is formed by 
the action of nitric acid on an alloy of gold and tin, would seem to 
indicate the formula Au, + 3SnO, + 4H,0, but its solubility in ammo- 
nia negatives this view, which is also at variance with the fact that 
mercury removes no gold from the colouring matter. 

If we suppose the purple to contain Au,Q;.3Sn0.4H,0, the fact of a 
purple liquid being formed with sulphuric acid is difficult to under- 
stand, if the oxides are merely converted into sulphates, as neither auric 
nor stannous sulphate has a deep colour, and they could scarcely co- 
exist in a liquid. 

If the purple be regarded as containing aurous and stannous 
stannate (Au,'SnO;,Sn"SnO,; + 4aq.), the action of sulphuric acid 
would probably result in the formation of aurous, stannous, and stannic 
sulphates (Au,’SO, + Sn"SO, + 2Sn'¥(SO,)s), and at a higher tem- 
perature the aurous and stannous sulphates might easily react to form 
metallic gold and stannic sulphate, which are undoubtedly the ultimate 
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products. 

I have recently shown that auric sulphate is more stable than had 
been supposed,* and although aurous sulphate has never been obtained, 
it may possibly exist and possess a purple colour like the aurous stan- 


* See page 285. 
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nate supposed to be present in the Purple of Cassius. Aurous oxide is 
stated by Figuier to have a violet colour, and to combine with acids. 
On diluting the sulphuric solution with water, the purple is gradually 
deposited in an apparently unchanged state. 

I do not believe the purple solution can owe its colour to suspended 
gold. 

I have found the sulphuric acid method especially serviceable for 
the qualitative and quantitative analysis of dentists’ alloys containing 
gold, silver, and tin. After obtaining the nitric acid residue, and thus 
separating the silver, the gold and tin are acted on with sulphuric and 
hydrochloric acids as before described, the gold being weighed direct, 
and the usual methods applied to the estimation of the tin in the solu- 
tion. For this purpose I prefer to neutralise the free acid, add a 
moderate excess of sulphuric acid, dilute largely and boil, when the 
whole of the tin is thrown down as a white precipitate of meta-stannic 
hydrate, which can be readily filtered and washed. 

The purity of the gold was ascertained by dissolving it in bromine 
water, which in every case effected complete solution. 

By the above method all residues left by the action of nitric acid on 
alloys can be rapidly and accurately analysed in the wet way, thus 
avoiding all processes of fusion or ignition. 
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Physical Chemistry. 


Use of Potassium Permanganate in the Galvanic Battery. 
By J. H. Koosen (Pogg. Ann., cxliv, 627-638). 


Tue author states that in a cell constructed like that of Grove’s battery, 
but using potassium permanganate instead of nitric acid, an electro- 
motive force equal to 2 or 2°1 (a Daniel cell = 1) can be obtained. 
The construction of the cell recommended by the author is as follows : 

If a constant current be desired, a well amalgamated zinc cylin- 
der is taken, inside of which is placed a smaller cylinder, made of 
hair cloth, which is about 1 centim. higher than the zine cylinder. The 
platinum plate is made by placing together several quadrangular sheets 
of very thin foil, of such a size as easily to fit into the hair-cloth cylin- 
der ; these pieces are held together on one side by two thin gold wires ; 
a platinum wire, serving as an electrode, is also fastened on the same 
side, and then the pieces of foil are separated out into the form of 
a fan, which is placed within the hair-cloth cylinder, this latter serving 
to prevent contact between the zinc and platinum. 

The whole arrangement is now filled up with water acidified with 
zsth volume of sulphuric acid. In a small platinum sieve, just cover- 
ing the hair-cloth cylinder, and dipping about 1 centim. into the liquid, 
20 to 30 grm. pure crystallised potassium permanganate are placed. In 
a few minutes the arrangement is in full work, and if assistance equal to 
30 metres of normal copper wire be introduced, a constant and power- 
ful current is obtained. 

As compared with a Grove cell, which the author takes at about 1°58, 
this arrangement gives an electromotive force of 2, with a very small 
internal resistance. 

For such purposes as regulating clocks, electric bell-ringing, &c., 
the author recommends the use of a porous cell, just as in Grove’s 
arrangement, into which water with 4, sulphuric acid is placed, 
40-50 grm. potassium permanganate being put into the platinum sieve, 
or instead of this sieve, a small glass flask, with a short neck, dipping 
a little way into the solution may be used, into which 100 grm. perman- 
ganate may be thrown, and the flask filled up with water. 

M. M. P. M. 


Resounding Flames. By H. Pianeru (Pogg. Ann., cxliv, 639). 


WHEN a tuning-fork in vibration is brought near a flame, a loud 
tone is suddenly perceived, which, in the case of a rapidly burning 
gas-flame, is quite as loud as that produced by placing the foot of the 
fork upon a sounding-board. The loudest tone is produced by bringing 
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the flame between the prongs of the vibrating fork. By turning the fork 
as it approaches the flame, there occurs at four points during a revo- 
lution a sensible diminution of the tone due to interference. If the 
flame is burning unsteadily, the tone acquires a tremulous character, 
which disappears when the fork is brought near to the lower and 
steadily burning portion of the flame. This effect is doubtless due to 
resonance, the entire phenomenon being nearly related to that of the 


singing flame. 
zs. &. F. 


Spectrum of the Vapour of Water. By J. Janssen (Ann. 
Chim. Phys. [4], xxiv, 215-217). 


M. Janssen has observed the absorption-spectrum produced by aqueous 
vapour. In order to obtain a sufficient length of the absorbing medium, 
an iron tube 37 metres long was taken and placed in a wooden case, 
containing well dried saw-dust. The steam was generated in a boiler 
of six-horse power, the source of light being a row of six gas jets, 
placed in the axis of the tube. In one experiment the tube was filled 
with steam at a pressure of 7 atmospheres, when the spectrum showed 
5 dark bands (two of them well marked) distributed from D to A, 
almost resembling the spectrum of the setting sun as viewed in the 
same instrument. A small drawing is given of the spectrum showing 
that the group a, a great part of B, group C, and two groups between 
C and D, are due to the action of the aqueous vapour in our atmosphere. 
This, it will be seen, accounts for a considerable number of the Fraun- 


hofer lines. 
A. P. 


Absorption Spectra produced by Solutions of Nitrogen 
Tetroxide, Chlorine Tetroxide, and Chlorine Trioxide. By 
D. Gernez (Compt. rend., Ixxiv, 465—468). 


Tue absorption spectrum of liquid nitrogen tetroxide was found to be 
similar to that of the gas, though considerably more intense. The 
author then examined the solutions of this gas in benzene, nitroben- 
zene, carbon disulphide, and chloroform (in which the gas dissolves 
without alteration), all of which gave the same absorption bands as the 
liquefied gas. Mixtures of nitric acid and nitrogen tetroxide do not 
show the same spectrum even when the proportion of liquid nitrogen 
tetroxide amounts to one-third of the weight. If carbon disulphide is 
added to the mixtures, it dissolves out the nitrogen tetroxide, and shows 
the absorption bands, as above. 

The absorption spectrum of chlorine tetroxide consists of several 
bands in the blue and violet. The gas itself and its solution in chloro- 
form show the same spectrum. 

Chlorine trioxide (chlorous anhydride) gives a total absorption of 
the blue and violet up to the green in the spectrum ; very dilute solu- 
tions, however, show that this is made up of several absorption bands. 


&. ¥ 
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Inorganic Chemistry. 


Decrease in Chemical Activity of Hydrogen and Carbon 
Monoxide in the reduction of Ferroso-ferric Oxide, by 
admixture with Foreign Gases. By W. Mij.urr (Pogg. Ann., 
cxliv, 609—626). 


Tue author first refers to the memoirs of Deville upon the action of a 
mixture of steam and hydrogen upon metallic iron and ferric oxide, in 
which that chemist shows :— : 

1. That the increase in the tension of hydrogen formed by the action 
of steam upon iron is a continuous phenomenon, when the tension of the 
steam is made to vary progressively, and the temperature of the iron 
remains constant. 

2. That the tension of the hydrogen, corresponding to an invariable 
tension of steam, decreases continuously, when the temperature in- 
creases progressively. 

3. That the same laws are observed in the inverse phenomenon of 
the reduction of ferric oxide by hydrogen. 

These conclusions are substantially identical with results obtained 
by Miiller in 1867 and 1868. From a fresh series of experiments he 
draws the following conclusions :— 

1. A mixture of iron and ferroso-ferric oxide, heated to a certain 
temperature in an atmosphere of aqueous vapour and hydrogen, or of 
carbon monoxide and carbon dioxide, gives rise to a constant pro- 
portion in the amounts of the two gases, and is afterwards no longer 
altered thereby. 

2. This mutual action of gases having no chemical action upon 
one another is a general phenomenon. 

3. The action of various admixed gases is not dependent upon 


their specific gravities alone, but varies with their specific nature. 
=. & ©. 


New Observations on the alternate predominance of Nitrous 
and Nitric Acid in Rain Water. By M. Cuasrizr (Compt. 


rend., xxiii, 1273). 


As the result both of recent and of former observation, the author 
finds that the ratio of nitrous to nitric acid in rain-water depends upon 
the degree of heat, moisture, and electricity of the atmosphere. The 
conditions favourable to the production of nitrous acid are calm and 
cloudy weather, a mean temperature, and an elevated hygrometric 
condition ; while, on the other hand, the production of nitric acid is 


| 
| 
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favoured by a high temperature, a dry atmosphere, high winds, and 
thunder-storms. 
J. W. 


Decomposition of Phosphoric Sulphobromide by Water and 
Alcohol. By A. Micuar is (Deut. Chem. Ges. Ber., v, 4). 


THE products of the decomposition of PSBr, by water are—sulphur, 
hydrogen sulphide, hydrobromic, phosphorous, and phosphoric acids 
(last volume of this Journal, p. 1163). As result of a quantitative 
experiment the author finds that 28°01 per cent. are decomposed into 
Ryeregen sulphide and phosphoric acid, and 71:99 per cent. (about 
23 times as much) into sulphur and phosphorous acid. 

The action of alcohol is far simpler, the compound PS(OC,H;); 
being formed. 

The explanation of the somewhat remarkable action of water is pro- 
bably furnished by the behaviour of sulphophosphoric acid, which, 
according to Wurtz, when liberated by the action of acids on the salt 
PS(ONa); (readily obtained by boiling PSCl,; with soda), at once 
decomposes into hydrogen sulphide and phosphoric acid. The author 
finds, however, that sulphur and phosphorous acid are also invariably 
produced. 

The decomposition of phosphoric sulphochloride (and bromide) by 
water, therefore, evidently takes place simultaneously in two ways. In_ 
a portion sulphur is first replaced, thus :— 


PSCl,; + H.O — POC, + HS, 


and the phosphoric chloride is at once further decomposed into phos- 
phoric and hydrochloric acids. In another portion chlorine (or bro- 
mine) is replaced, thus :— 


PSCl, + 3H,0 = PS(OH), + 3HCl, 


the sulpho-phosphoric acid yielding in its turn the above-mentioned 


decomposition products. 
H. E. A. 


Phosphoric Bromochloride. By A. Micuartis (Deut. Chem. 
Ges. Ber., v, 9). ; 


Accorpineé to Wichelhaus, PC]; and Br, unite, with evolution of heat, to 
form a compound which crystallises in a freezing mixture, but which 
at ordinary temperatures separates into two liquid layers ; and he con- 
siders that the compound is broken up on liquetaction just as PCI; is 
resolved into PC]; + Cl, when vaporised. 

The author finds PCl;Br, to be a body of considerable stability, even 
at ordinary temperatures. ‘The combination takes place but slowly; 
and when phosphorous chloride and bromine are first mixed, a liquid is 
obtained, consisting of two layers—solutions respectively of phos- 


ee 
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phorous chloride in bromine, and of bromine in phosphorous chloride. 
In a freezing mixture at — 20° this liquid solidifies, but again separates 
into two layers on fusion. If, however, the mixture be allowed to 


remain undisturbed in a sealed tube at winter temperature for about 
a week, a crystalline mass is obtained which does not form two layers 
again at ordinary temperatures, but a homogeneous liquid. 

Phosphoric bromochloride is a yellowish red mass resembling phos- 
phoric bromide. At 35° it is resolved into PCl,and Br, Water has the 
same action upon it as upon a mixture of phosphorous chloride and 
bromine (Zeitschr. f. Chem., vii, 158) ; 


8PCI,Br, + 3H,O = 2POCI, + POBr, + 3HCl + 3HBr. 
H. BE. A. | 


Phosphoric Sulphobromochloride. By A. Micuagtis (Deut. 
Chem. Ges. Ber., v, 6). 


This body is prepared by the action of bromine upon the ether 
PCl.(SC-.H;). 

Ethylsulphophosphorous Chloride, PCl.(SC.H;).—On slowly adding 
mercaptan (1 mol.) to phosphorous chloride (1 mol.), reaction takes 
i place quietly, but almost the whole of the hydrochloric acid formed is 
| absorbed. The products are PCl.(SC.H;) and P(SC.H;);, a consider- 
able quantity of the latter being obtained. 

1: It is a colourless liquid, of sp. gr. 1°30 at 12°, boiling at 172°—175’, 
and decomposed by water into mercaptan, phosphorous and hydro- 
chloric acids. It has a penetrating odour, somewhat resembling that 
of mercaptan. 

Sulphophosphorous ether, P(SC.H;)s, is a colourless liquid, which 
boils between 240°—280°. Its odour is unpleasant, but does not 
resemble that of mercaptan. Water decomposes it slowly into mer- 
captan and phosphorous acid. 

PSCIBr was prepared by slowly adding bromine (1 mol.) to PCl, 
(SC.H;) (1 mol.). The product was shaken with water so long as 
perceptible action occurred, dried over calcium chloride, and freed 
from dissolved hydrochloric and hydrobromic acids by warming gently. 
The product thus purified gave satisfactory numbers on analysis. 

It cannot be distilled unchanged, but is acted upon by water only 

Pa with difficulty, and may even be partially distilled in a current of 
rt steam. Its complete decomposition is effected only by heating in sealed 
| tubes to 150°. The products are sulphur, hydrogen sulphide, phos- 
phorous, phosphoric, hydrochloric, and hydrobromic acids. Only half 
as much sulphur, however, is obtained as in the analogous decom- 
position of PSBr; by water. 

The author considers that the formation of this body probably takes 
place by two stages, thus :— 


I. PCl,(SC.H;) + Br, 


PCl,Br + BrSC.H;. 


Il. PCl,Br + BrSC,H; = PCLBrS + BrC,H,. 
He finds that P.S, and bromine unite readily to form P,S,Br,, 
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the ether of which, P.S,(OC.H;),, has been obtained. He regards 
PSBr, 


this compound as pyrophosphoric sulphobromide, <¢ S ‘ 
PSBr, 


H. EH. A. 


Supersaturation of Sodium Chloride Solution. 
By ‘L. pE Corper (Compt. rend., Ixxiv, 528). 


In examining this phenomenon, observed by Blagden in 1788, and 
since then by Schroeder, the author cools by a freezing mixture a solu- 
tion of sodium chloride, saturated cold in an open vessel exposed to 
dust, and constantly agitated with an excess of solid sodium chloride. 
Ata temperature some degrees higher than the freezing point of the 
liquid normally saturated, the whole solidifies, from formation probably 
of the hydrate, NaCl.2H,O. This compound, therefore, thoagh very 
unstable at ordinary temperatures, and instantly decomposed by con- 
tact with the ordinary salt, appears to be permanent at temperatures 
below 0°. Moreover, the presence of the solid salt does not prevent 
supersaturation. 

A solution saturated hot, and containing 36°4 per cent. of ordinary 
chloride, on cooling to — 14°, suddenly formed a mass of transparent 
crystals, the thermometer rising to 1°—1°5°, to fallagain slowly to — 14°. 
The mother-liquor contained 32°5 per cent. of anhydrous chloride. 
Another portion left in the air also crystallised suddenly, though the 
temperature had risen considerably. The mother liquor at 0° contained 
35°7 per cent. of anhydrous salt. These numbers agree with those 
given by Mulder and Poggiale, as to the solubility of sodium chloride, 
but they evidently belong to the hydrate, and not to the anhydrous 
substance. The facility of supersaturation explains why some authors 
state the solubility to be the same for all temperatures, and others that 
it is greater at 0°. 

C. G. S. 


Action of Low Temperatures on Supersaturated Solutions of 
Glauber’s Salt. By Cuaries Tomuinson, (Proc. Roy. Soc., 
xx, 109). 


A soturion of one to three parts of the ordinary ten-atom hydrate 
of sodium sulphate in one part of water is boiled and filtered into a 
closed flask previously cleaned by strong nitric acid and water. When 
cool, the flask is placed in a freezing mixture. At about — 6° opaque 
white crystals of a new hydrate are formed, the thermometer rising 
to — 3°. After a time the temperature suddenly rises to about 10°, the 
whole solidifying as the ordinary salt. The rise in temperature is not 
dependent on the mass. Any of the usual transparent octohedrons of 
the anhydrous salt that may have formed in the cooling become 
opaque at — 3°. The new hydrate may appear in tufts of regular 
octohedrons, breaking up into a woolly mass in fern-like crystalline 
forms, or, if much shaken, as an amorphous deposit. M. Violette alone 
has slightly noticed the new compound as “ crystallising in the form of 
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cauliflowers.’’ The anomalies of Léwel’s results were due to his not 
then understanding the conditions of clean and unclean in his 
vessels. 

A supersaturated solution of potash alum in a freezing mixture 
develops foliate crystals, which melt at 0°, giving a clear supersaturated 


solution as before. 
C. G. S. 


New Method of producing the Anhydrous Protoxide of Iron. 
By G. TissanDieR (Compt. rend., lxxiv, 531). 


Tue anhydrous protoxide of iron is procured by acting on pure iron 
heated to redness with carbonic acid. The reaction takes place 
according to the formula :— 


Fe + CO, = FeO + CO. 


The oxide thus obtained is black, brilliant, and crystalline. It is 
also magnetic. On analysis it gave 77°69 per cent. of iron, the calcu- 
lated number being 77:77. Heated to redness in contact with air, it 
absorbs oxygen, forming the oxide Fe,Q,. 

Ss. W. 


The Solubility of Gold, and the Stability of Auric Nitrate and 
Sulphate. By Atrrep H. ALuen (Chem. News, xxv, 85). 


Ir is stated by Gmelin, and other competent authorities, that a solu- 
tion of auric oxide in nitric or sulphuric acid, is rapidly and com- 
pletely decomposed on dilution with water. The experiments of the 
author, although not instituted with the intention of directly refuting 
the above statements clearly show that the oxacid salts of gold are 
more definite and more stable in solution than they are usually sup- 
posed to be. 

A solution of auric oxide in nitric acid gave a perfectly clear solu- 
tion on dilution with water, which answered to all the tests for gold. 
It decomposed very gradually by keeping, the oxide being deposited. 

In like manner, an aqueous solution of auric sulphate deposited but 
very slowly a portion of the metal, the decomposition in many in- 
stances being very slight, and never wholly complete, even after a long 
interval. 

Finely divided gold, when heated with solid potassium permanganate 
and concentrated sulphuric acid, is rapidly dissolved, yielding a 
solution which is not precipitated at all on dilution, but gives when 
tested with oxalic acid or ferrous sulphate, abundant evidence of the 
presence of gold. There would appear then to be no doubt that the 
gold exists in this solution in the state of sulphate. 

When nitric acid is substituted for sulphuric acid, the gold is com- 
pletely precipitated on the addition of water. Messrs. Reynolds and 
‘Spiller are of opinion that in this latter reaction, auric sulphate is not 

roduced. The author objects to this conclusion, and points out that 


286 ABSTRACTS OF CHEMICAL PAPERS. 


the true cause of the reduction is the presence in the solution of 
nitrous acid, since, if a small quantity of permanganate be added 
before dilution, or if the acid liquor be boiled with a crystal of ammo- 
nium sulphate, precipitation of the gold does not take place. 

This explanation is further strengthened by the fact that it is pos- 
sible, by adding a few drops of fuming acid to a pure solution of auric 
nitrate, to cause an instantaneous precipitation of the metal. </* 


A Study of certain Tungsten Compounds. By Henry E. 
Roscoe (Proc. Manch. Lit. Phil. Soc., Jan. 23, 1872, and Chem. 


News, xxv, 61, 73). 


THE following research was undertaken in order to establish definitely 
the constitution of the tungsten compounds. Until recently, the atomic 
weight of tungsten, as ascertained by Berzelius, was generally ac- 
~ cepted ; but the experiments of Persoz and Debray had thrown some 
little doubt upon the accuracy of the reasoning on which this atomic 
weight was based ; and the former chemist, upon the assumption that 
the metal functioned as a pentad and not as a hexad element, had 
reduced the atomic weight from 184 to 153. 

This latter number was singularly corroborated by the determina- 
tion of the vapour-density of tungsten chloride by Debray, who found 
that the experimental density corresponded very closely with that cal- 
culated from the formula TuCl;, where Tu = 153. 

The author takes up the subject at this point, and in the course of 
the investigation adduces evidence to prove that the vapour-density of 
the chloride, as ascertained by Debray, was abnormal, and that the 
atomic weight is not at variance with the normal atomic heat. 

Tungsten Hexchloride.—Metallic tungsten when heated, takes fire in 
chlorine and produces a granular sublimate of dark violet crystals of 
the hexchloride. When pure, the solid hexchloride melts at 275°, and 
boils at 346°7° ; at the ordinary temperature it undergoes no change, 
even in moist air; but if the smallest trace of oxychloride be present, 
it rapidly absorbs moisture, and decomposes. It is readily soluble in 
carbon disulphide. 

The analysis was effected by decomposing the salt with water, and 
reducing the oxide so obtained in a current of hydrogen (the latter 
operation being imperative), on account of the persistence with which 
tungstic acid retains chlorine; the total hydrochloric acid was collected 
and estimated in the usual manner. The results of six analyses gave 
a mean percentage which agrees accurately with the percentage cal- 
culated from the formula WC\,. 

The vapour-density of the hexchloride determined at 440° gave a 
result which coincided with the experiments of Debray, and was 
therefore considerably too low if 184 be taken as the atomic weight 
of tungsten; at 350°, however, the density became normal; from this 
fact it is argued that at the higher temperature dissociation takes 
place ; and inasmuch as it was found that when the chloride was dis- 
tilled at a high temperature in a current of carbonic anhydride, a 
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considerable quantity of free chlorine was liberated, it would certainly 
seem more reasonable to explain the anomalous vapour-density by dis- 


sociation, than by the suggestion of an error in the atomic weight. 

Tungsten Pentachloride.—This compound was prepared by partially 
reducing the hexchloride at a low temperature in a current of hydrogen, 
and then distilling off the volatile pentachloride from the non-volatile 
tungsten compounds containing less chlorine, formed at the same time. 
It crystallises in black, shining, highly deliquescent needles, which 
melt at 248°, and boil at 275°6°. Its vapour-density and percentage 
composition correspond with the formula WC1;. 

Tungsten Tetrachloride and Dichloride—The tetrachloride, WCly, 
forms the non-volatile residue produced in the distillation of the hex- 
chloride in hydrogen, provided that the temperature has not been 
allowed to rise too high. It is a soft, crystalline, highly hygroscopic 
powder, of a greyish-brown colour: is decomposed, when strongly 
heated, into the volatile pentachloride and a lower dichloride which 
remains behind. The latter chloride is a loose grey powder, without 
lustre or crystalline structure. The results of its analysis calculated 
to the formula WCl.. 

Tungsten Oxychlovides—The monoxychloride, WOCk, was obtained 
by passing the vapour of a chloride over the heated oxide or dioxychlo- 
ride in a current of chlorine. It occurs in beautiful ruby-red crystals, 
which melt at 210°4°, and volatilise at 227°5°, and on exposure to air 
become at once coated with a yellow crust of the dioxychloride. The 
author obtained perfectly normal results in the determination of the 
vapour-density of this oxychloride ; a result which is in opposition to 
the experiments of Debray. 

The dioxychloride was prepared by passing chlorine over the brown 
dioxide. It corresponds with the formula WO,Cl,. 

Tungsten Bromides.—By the action of excess of bromine on tungsten, 
a penta- and not a hexbromide is obtained. The crystals of the penta- 
bromide possess a dark metallic lustre, resembling iodine; they un- 
dergo a slight decomposition by keeping, bromine being liberated. 
Analysis corroborated the formula WBr;. When the pentabromide is 
heated to 350° in a current of hydrogen, the dibromide, WBr., is pro- 
duced. Some slight indication of the formation of the compound 
WBr; was also observed, but the author failed to isolate it. 

Tungsten Oxybromides.——The oxybromides closely resemble the oxy- 
chlorides, and are prepared in a similar manner. The formule, WOBr, 
and WO.Br., agree with the analytical results. 

Tungsten Iodide, W1,.—Tungsten appears to form but one compound 
with iodine, the diiodide, which is produced when iodine vapour is 
passed over heated metallic tungsten, or over the brown oxide. It isa 
somewhat unstable compound, losing its iodine when heated in the air, 
and becoming converted into tungstic acid. 

Atomic Weight of Tungsten, determined: 1. By reduction of the Trioxide. 
—TIn order to prepare tungstic acid free from alkali, the pure oxychlo- 
ride was decomposed with water, and the resulting oxide washed, dried, 
and ignited in platinum, contact with glass being detrimental to the 
accuracy of the experiment. The loss of weight, by reduction in 
hydrogen, and the gain of weight on oxidation, was several times 
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repeated. As a mean of the experiments, the number 183°84 was 
calculated as the atomic weight. 

2. By Analysis of the Hexchloride.—The hexchloride employed was 
quite free from pentachloride and oxychloride, and yielded a beautiful 
canary-yellow trioxide on treatment with water. The percentage 
obtained was Cl = 53°605, W = 46°368, which gives as the atomic 
weight, 18425. Taking the mean of the two methods, 18404 is 
considered as the correct atomic weight of tungsten. 


J. W. 


Mineralogical Chemistry. 


The Chemical Composition of the Sodio-calcic Felspars; a 
Contribution to the Theory of Isomorphism. By G. vom 
Ratu (Pogg. Ann., cxliv, 219—260). 


THis paper contains the crystallographic description and chemical 
analysis of nine sodio-calcic felspars from different localities, all tend- 
ing to support the theory first enunciated by Sartorius v. Walters- 
hausen, and afterwards worked out by Tschermak, Rammelsberg, and 
Streng (p. 50 of this volume), that there are but two distinct species 
of triclinic felspar or plagioclase, viz., albite and anorthite, the former 
being a pure soda felspar, Na,O. Al,O3. 6SiO,. the latter a pure lime | 
felspar, CaO. Al,O;.2SiO,; and that the intermediate minerals, namely, 
oligoclase, andesin, and labradorite, formerly regarded as distinct 
species, are in reality isomorphous mixtures of these two, approaching 
to the one or the other accordingly as the soda or the lime predomi- 
nates in their composition. The chief chemical argument in favour of } 
this view is that, in all the calcio-sodic felspars, an increase in the lime 
is attended with an increase of the alumina and a decrease of the 
silica, while, on the other hand, an increased proportion of soda is 
attended with a diminution of the alumina and an increase of the 
silica; and that a definite proportion of lime to soda corresponds in 
all cases to a definite amount of silica. 
The felspars examined by vom Rath are :— 
a. Andesin from Vesuvius; identical in crystalline form with the t 
formerly-described oligoclase from the same locality. >} 
b. Oligoclase from Niedermendig. 
c. Oligoclase from a tourmalin-rock in the Veltlin, forming a coarse-_ 
grained mixture of black tourmalin and quartz. The oligoclase ap- 
pears in crystalline grains an inch in diameter, having a bluish-white 
colour and a fine, distinct striation on the face P. 
d. Andesin from the hornblende-melaphyre of Monte Mullatto, near 
Predazzo; very distinctly striated on P. 

e. Andesin from the diorite-porphyry of Fréjus (Dep. du Var). 

f. Labradorite from the diorite of the Veltlin, a coarse-grained mix- 
ture of distinctly striated plagioclase and blackish-green hornblende. 
The labradorite is bluish-white, and translucent when fresh ; snow-white 
when somewhat decomposed. » 
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g. Labradorite from the porphyrite of the Tannbergthal (near 
Schéneck in the Saxon Voigtland). -Nearly transparent and colourless 
crystals, sometimes 3 centim. long, accompanied by red orthoclase, 
roundish red quartz-grains, and iron pyrites. 

h. Labradorite from the dolerite of Hafnefjord in Iceland. This 
mineral which, together with augite, constitutes a doleritic lava, the 
so-called Kléftlava of Iceland, was called Hafnefjérdite by Forchammer, 
who regarded it as a distinct species; but his analysis, which gave 
] 61°2 p. c. silica to 8°8 p. c. lime, appears to have been made on an 
impure specimen. 

i. Plagioclase (oligoclase) from the basalt of the Hartenberg in the 
Siebengebirge. This felspar, which contains a much larger proportion 
of potash than any of the preceding, may be regarded either as a 
mixture of albite (8 mol.), anorthite (3 mol.), and orthoclase (3 mol.), 
or of 3 mol. of an albite rich in potash and 1 mol. anorthite. 

The following table contains the results of the analysis of the nine 
calcio-sodic felspars above specified. The small figures denote the per- 
centages of silica, &c., as calculated from the formule :— 


Composition of Sodio-calcic Felspars. 
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H. W. 
Contributions to Mineralogy. By G. vom Raru (Pogg. Ann., 
exliv., 875—395 and 594—596). 
1. Chemical Composition of certain Orthoclases.—a. From Bolton in 
Massachusetts.—This felspar is accompanied by large crystals of green 
» augite and brown titanite. The surface of the crystals is rough, drusy, 
x 
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and of a yellowish colour, the interior pure white, semi-transparent. 
The cleavage-faces P and M are slightly curved, but without any trace 
of twin striation or albite lamelle ; colour and lustre similar to those 
of adularia. Sp. gr. 2°586. Loss by ignition 0:05 p. c. 

A very similar felspar, accompanied by fine crystals of augite, scapo- 
lite, and titanite, is found in the neighbourhood of Diana, Lewis City, 
New Jersey. 

b. From Pargas in Finland, also accompanied by augite. The crys- 
tals are sometimes 2 centimeters long, but mostly much smaller. They 
are white, and covered with a dull white crust of milky aspect. The 
edges are rounded. Sp. gr. 2°576. Loss by ignition 0°13 p. c. 


SiO. Al,03. CaO. MgO. K,0. Na,0. 
a.. 65°23 19°26 0°42 — 11°80 2°98= 99°69 
b.. 64°96 19°40 0°49 0°25 12°80 2°32=100°22 


Both analyses agree nearly with the composition of an orthoclase 
containing 3 at. K to 1 at. Na (or a mixture of 3 mol. potash felspar 
to 1 mol. albite), which requires 65°58 SiO,, 18°73 Al,O;, 12°87 K,O, 
and 2°82 Na.O. 

The two following orthoclastic felspars exhibit abnormal composition, 
and should perhaps be regarded as mixtures of orthoclase, albite, and 
anorthite. 

c. Felspar from the Syenite of Laurvig.—This mineral is the principal 
constituent of the remarkable rock which extends along the coast of 
Norway from the Langesund-fjord to the Christiania-fjord. The crys- 
tals of the felspar are bluish to brownish-grey, and exhibit a composite 
structure. A thin section parallel to P appears, even by ordinary light, 
as an intimate combination of curved lamelle, exactly like the inter- 
growth of orthoclase and albite exhibited in perthite. In polarised 
light this striation of the surface is much more evident, the lamelle 
which are inserted nearly parallel to the orthopinacoid exhibiting a 
variety of brilliant colours. Sp. gr. 2°619. Loss by ignition 0°31. 
Analysis gave numbers agreeing approximately with a mixture of 
1 mol. orthoclase, 3. mol. albite, and 2 mol. anorthite :— 


SiO,  AlO; CaO. MgO. K,O. Na,0. 
Analysis .... 62°81 23°21 260 007 423 7'54=100°46 
Caleulation .. 6248 22°94 416 — 8°50 692=100 


d. Felspar from the Syenite of Monte Monzoni (Toal, near Rizzoni), 
Fassa. Forms the predominating constituent of this beautiful coarse- 
grained rock, which in some places may be regarded as a more or less 
pure felspathic rock. The light-grey felspar occurs in grains 3 to 2 
centimeters in diameter, together with small quantities of black horn- 
blende, and a very few small granules of titanite. Microscopic examina- 
tion in polarised light showed that this felspar also contains a 
quantity of small grains of plagioclase embedded in its substance. No 
striation was however visible, the granules of plagioclase being merely 
intergrown with the orthoclase in parallel directions, but otherwise 
irregularly. Sp. gr. 2°565. Loss by ignition 0°89 p.c. (the mineral 
splits when ignited). 


ay 


- 
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Analysis gave the following numbers, agreeing closely with the 
composition of a mixture of 5 mol. orthoclase, 4 mol. albite, and 2 mol. 
anorthite :— 

SiO0,. Al,03. CaO. K,0. Na,O. 

Analysis .... 63°36 21°18 1:66 8°89 4-91 = 100 

Calculation.. 63°96 20°78 2°06 8°65 4°55 = 100 


The somewhat considerable quantity of lime is accompanied, as in 
the Laurvig felspar, by an increase in the proportion of alumina and 2 
decrease in that of the silica, which is in accordance with the supposi 
tion that the plagioclase mixed with these felspars is a mixture of 
albite and anorthite. Other orthoclastic felspars, loxoclase for 
example, containing lime with a large proportion of soda, are probably 
constituted in a similar manner. 


2. Ersbyite from Pargas.—Occurs intergrown with blackish-green 
augite (in smal] quantity) and brown titanite, in some parts also with 
laminar calespar. It is colourless when quite fresh, and does not 
exhibit any crystalline faces. Its specific gravity is 1°723. 

Considerable uncertainty has hitherto existed respecting the consti- 
tution of this mineral. A. E. Nordenskjold described it as a triclinic 
felspar, cleavable in two directions, inclined to one another at an angle 
of 90° 22', and according to an analysis made by N. A. Nordenskjold 
(5413 SiO,, 29°23 Al,O;, 15°46 CaO, 1:07 water) as a true labrado- 
rite free from soda. But according to the theory of Tchermak, which 
regards the triclinic felspars as isomorphous mixtures of albite and 
anorthite (pp. 50, 288), there should be no such thing as an oligoclase 
free from lime, or a labradorite free from soda. 

To clear up this doubt, vom Rath has subjected the mineral to a 
fresh examination. He finds that it cleaves very distinctly and with 
equal precision in two directions at right angles to each other. Sp. gr. 
1°723. Loss by ignition 0°58 p.c. Gives by analysis— 


Si0.. Al;0s. CaO. MgO. K,O.  Na;0. 
44°26 30°37 20°17 015 115 2°75 = 98°85 


If the loss in the analysis be attributed to lime and the alkalis, these 
numbers agree very nearly with the formula of scapolite 3( ae . 
Kad, . 58i0, (cale. 44°39 SiO,, 30°4 Al,O3, 21°75 CaO, and 3:44 

a,O). 

Both the cleavage and the chemical composition of ersbyite show, 
therefore, that it belongs, not to the calcio-sodic felspars, but to the 
scapolites. 


3. Occurrence of Sahlite (calcio-magnesio-ferrous augite) in the Pen- 
nine Alps.—This mineral occurs, together with graphite, in some of the 
dense limestones imbedded in the mica- and hornblende-slate of Val- 
pellina. The augite forms rounded grains having a fused appearance, 
generally from $ to 1 mm. in size, and of a bluish colour on the out- 
side, whitish-grey within. Some of these grains exhibit crystalline 

x 2 
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faces, namely, those of the vertical prism of augite, and of the ortho- 
and clinopinacoid. They exhibit distinct cleavage in two directions, 
parallel to the faces of the vertical prism, indistinct in one direction, 
corresponding to the clinopinacoid. Before the blowpipe, the mineral 


melts easily, and with violent intumescence. Sp. gr. = 3°329. Loss 
by ignition 0°14 p.c. Analysis gave— 
Si0,. CaO. MgO. FeO. Al,03. 


54°02 24°88 13°52 8:07 0°20 = 100°69 


which, neglecting the alumina, agrees nearly with the formula (1FeO, 
8MgO .4 CaO)SiO., or FeMg;Ca,SisO., (cale. 53°57 SiO,, 25°00 CaO, 
13°39 MgO, 8°04 FeO). 


4. An interesting Eruptive Wollastonite from Monte Somma.—The 
rocky masses in which wollastonite is found are generally aggregates 
of light green mica, augite, garnet, and limestone, sometimes also con- 
taining leucite. In other masses wollastonite and melanite (calcio- 
ferric garnet) form a coarse-grained mixture, which is one of the most 
beautiful of the Somma rocks. In these cases the wollastonite may 
be supposed to have been formed—like garnet, vesuvian, mejonite, 
anorthite, &c.—by volcanic action, from the masses of limestone which 
are so abundantly mixed with the tufa of Somma. This view is con- 
firmed by the author’s examination of a mineral ejected from Somma, 
and consisting of a nucleus of compact limestone coated with a crust of 
wollastonite 25 mm. thick, arranged in parallel layers perpendicular to 
the circumference. There is abundant evidence that this crust of wol- 
lastonite originally surrounded the entire mineral. A zone of the lime- 
stone just beneath the crust is filled with little crystals of wollastonite, 
and this same zone is continued of the same thickness round to the 
other side, where there is no longer any crust. Crystals of wollastonite 
likewise occur in the central part of the mass, but less thickly than in 
the zone just mentioned. 

The wollastonite in the crust, when freed by acetic acid from calcium 
carbonate, hada sp. gr. of 2°853. Its analysis gave— 


Loss by 
SiO. Al,03. CaO. MgO. ignition. 
51°31 1°37 45°66 0°73 0°75 = 99-82, 


agreeing nearly with the formula CaO.SiO,, or CaSiO;, which requires 
51-72 silica and 48°28 lime. 

The peripheral mass of the limestone near the outer crust yielded to 
acetic acid 41°51 p.c. of soluble matter (calcium carbonate), and there- 
fore 58°49 p.c. wollastonite. The central portion yielded 74°67 p.c., 
soluble in acetic acid, and therefore 25°33 wollastonite. 

From all this it is evident that the conversion of the calcium carbo- 
nate into silicate proceeded from the periphery of the ejected mass 
towards the centre, the silica, under the influence of the volcanic agency, 
gradually penetrating to the interior of the calcareous spheroid. 


5. Allophane from Dehrn, near Limburg, in Nassawu.—This specimen 
consists of a principal stalactite, 8 centimeters long and about 4 thick, 
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to which are attached a number of smaller ones from 5 to 10 mm. long, 
It is perfectly transparent and colourless ; has a strong lustre inclining 
to fatty; a conchoidal fracture; and is very brittle. The analysis of 
the mineral dried at 25° and ignited, gave the following results :— 


Ignited. Dried at 25° 
ae 37°28 23°53 
A!lnmina...... 59°76 37°73 
eee 3 05 1:92 
, ee — 30°86 

100°09 100°04 


Reckoning the small quantity of lime as silicate 2CaO.SiO., these 
numbers lead to the formula Al,O3.SiO, or Al,SiO; for the anhydrous, 
and Al,Si0;.5H,O for the hydrated mineral. About half the water is 
given off at 100°, nearly half the remainder by prolonged heating to 
200°—220°; the rest at a red heat, but not quickly, except at the heat 
of a lamp urged by the blowpipe. 

The specific gravity of the mineral in its natural state is 2°079 ; that 
of the ignited mineral 2°466. 


6. Composition of Babingtonite from Herbornseelbach in Nassau.— 
This mineral, the crystalline form of which is described by vom Rath 
(Pogg. Ann. Hrytinzunygsbaud, v, 420), has been analysed by Dr. Jehn. 
The composition is given below, togetiier with that of babingtonite 
from Arendal, analysed by Rammelsberg :— 

Loss by 

SiO, Fe,03. FeO. MnO. CaO. MgO. ignition. 
Herbornseelbach .. 50°44 1701 749 322 1990 145 043 = 99°94 
BPONGRE ....0055.6505 51:22 11:00 1026 791 1932 O77 044 = 10092 


The amount of oxygen in the protoxides is to that in the sesquioxides 
in the Nassau mineral as 8: 5; in the Arendal mineral as 3:1; but 
the ratio of the oxygen of the silica to that of all the bases together is 
in both minerals as 2 : 1. 


7. Euzenite. This mineral, from the island of Hitterde, near Flek- 
kefjord in Lister, where other cerium and yttrium minerals (orthite, 
gadolinite, polycrase, ytterite) have long been found in the pegmatite 
veins lying upon the norite-gabbro, has also been analysed by Jehn. 
The mean of three of his analyses is given below, and compared with 
that of euxenite from Alve near Arendal, by Forbes and Dahll. 


Nb,O;. TiO. Al,O3. FeO. CaO. Ce,0;. YO. UO. MgO. H,0. 
Hitterde. 18°37 3496 541 254 163 843 1320 7°75 3:92 287= 99°08 
Alve.... 32°58 1436 312 1:98 137 331 29°36 522 019 288=100°37 


Hence it appears that the composition of the euxenite of Hitterée is 
totally different from that of Alve (as well as from that of euxenite 
from other localities). It is especially distinguished by the predomi- 
nance of the titanic over the niobic acid, by the small quantity of 
yttria, and by the large proportion of uranous and ceric oxides. 


H. W. 
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Composition of the Gases evolved from the Mouths of the - 


Solfatara of Puzzuoli. By S. pe Luca (Compt. rend., lxxiv, 
536—538). 


THE emanations consist of carbonic acid, sulphuretted hydrogen, sul- 
phurous acid, water vapour, compounds of iron and ammonia, and 
traces of arsenical matters. The arsenical matters can be detected ten 
meters from the point of emission. The gases from the principal mouth, 


taken at a depth of 3 meters, are perfectly free from atmospheric air. 
J. B. 


Contributions to Micromineralogy. By A. v. LasauLx 
(Pogg. Ann., exliv, 142—160). 


Points out the great assistance afforded in the study of the petrogra- 
phic constitution of rocks by the microscopic examination of thin 
sections, and describes the method of making the examination, illus- 
trating it by several examples. 


The Microscopic Constitution of Clay-slates and Roofing Slates. 
By F. ZirKxew (Pogg. Ann., cxliv, 319—329). 


Researches on the Compounds of Ilmenium and Niobium, and on the 
Composition of Niobium Minerals. By R. Hermann (J. pr. Chem. 
[2], iv, 178—211). 


The following papers by G. vom Rath are crystallographic, and are 
copiously illustrated by figures :— 


On Humite Crystals from Nya Kopparberg, in Sweden (Pogg. Ann., 
exliv, 563—576).—Occurrence of Gadolinite in the Radauthal, Harz 
(ibid., 576—580).—A new Twin-crystal of Zinc-ouide (ibid., 580— 
582).—Iron Pyrites from Chichiliane, Dept. of Isére (ibid., 582—586). 
—Blédite (Simonyite) from Stasfurt (ibid., 586—593).—Perowskite, 
from the Wildkreuzjoch, between the Pfitsch and Pfunder valleys 
(ibid., 595). 
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Organic Chemistry. 


On the Vapour-densities of certain Organic Compounds of 
High Boiling Point. By C. Grarser (Deut. Chem. Ges. Ber., 
v, 15). 

Devitte and Troost’s apparatus was employed, about two grammes of 

substance being used, in glass bulbs holding 140—160 ces., and heated 

in sulphur vapour; the substance remaining after each determination 
was examined to see if any decomposition had taken place :— 


Substance. Calculated. Found. Remarks. 
Anthraquinone ....|C;,HsOz2 = 7-20 7°33 | B.P. above that of mercury. 
Pyrene ee 16H 0 = 7:0 7°2 
Acenaphtene ...... |Ci2Hyo = 5°33 | 5°35 | Melted at 99°—100°. 
Phthalic anhydride . CoH G9 >0 = 5:12 | 5°32 | BP. 277°C. 

— pore 6°10 | Perfectly pure material. 
Acridine ........+.|CisH»N =e 85{ 6°3 | Imperfectly pure material. 


Chrysene and succinic anhydride are decomposed at the temperature 
of boiling sulphur. The hydrochloride of acridine is (C\,.H,N).2,HCl, 
and by addition of hydrogen the base forms hydroacridine, C.H2 No, 
which facts indicate C.,H,.N, as the formula for acridine. Hydro- 
acridine is not volatile without decomposition. 

C. R. A. W. 


Derivatives of Lepidene. By N. Zinin (Zeitschr. f. Chem. [2], 
vii, 483—484). 


Oxylepidene, C2sH2»O2, which is readily formed by treating a solution 
of lepidene in acetic acid with nitric acid or chromic acid, is easily 
further acted upon by chromic acid, diorylepidene, C2sH20;, being 
formed, which crystallises from alcohol in large rhombic, nearly quad- 
ratic plates. By the further action of chromic acid it yields benzoic 
acid and benzil, but reducing agents do not act upon it. When treated 
with a weak alcoholic solution of potash, it yields benzoic acid and 
desoxybenzoin, from which it appears that its rational formula is 


CisHio(C;H;0)20. 
C. §S. 


Oxidation of Tertiary Alcohols. By A. Burierow (Zeitschr. f. 
Chem. [2], vii, 484—486). 


THE oxidation of tertiary alcohols takes place according to a law similar 
to that which rules the oxidation of ketones, the most simple alcohol 
radical remaining combined with the carbon-atom by which the whole 
group is kept together; whilst the two other radicals are oxidised 


sunipatcs area 


296 ABSTRACTS OF CHEMICAL PAPERS. 


separately. The only exception to this rule appeared to be made by 
trimethy]-carbinol, which, as Butlerow formerly found, yielded acetone, 
acetic acid, and propionic acid. But on studying the oxidation- 
products of this alcohol more closely, he now finds that they 
consist chiefly of acetone (being an intermediate product) and acetic 
acid, besides a smaller quantity of isobutyric acid. The formation of 
this latter compound is not in contradiction to the above law; it is 
formed by a molecular change, corresponding to that by which Linne- 
mann has found that derivatives of trimethyl-carbinol are obtained 
from isobutyl alcohol. 
C. S. 


Action of Chlorine upon Isopropyl Chloride. By F. Frispe. 
and R. D. Sitva (Zeitschr. f. Chem. [2], vii, 489—490). 


By heating isopropyl iodide with an excess of mercuric chloride in 
closed vessels in a water-bath, very pure isopropyl chloride, boiling at 
36°, is obtained. On acting on it with chlorine in the sunlight, two 
isomeric substitution-products are formed: the one boiling at 90° is 
methyl-chloracetol, yielding, when heated with silver benzoate, the 
characteristic benzoic ether, which forms fine clinorhombic octohedrons. 
The second product, which is always formed in smaller quantities 
(about one-fifth to two-thirds of the former), is propylene dichloride, 
boiling at 96°. It is not acted upon by silver benzoate, whilst the 
bromide, which was obtained by acting with bromine upon isopropyl 
iodide, as well as upon pure propylene, easily yields propylene benzoate 
as a thick sticky liquid, boiling at 240° under a pressure of 12—14mm. 
of mercury. According to Meyer (Compt. rend., lix, 444), this ether 
is crystalline and isomorphous with ethylene-benzoate; but Meyer’s 
compound was most probably only the latter substance, the propylene 
which he obtained from amyl alcohol containing some ethylene. By 
heating isopropyl chloride with pure iodine monochloride to 120°, only 
propylene dichloride is formed, but no methyl-chloracetol. . 
. B. 


Presence of Pyrocatechin in Kino. By F. A. Frtcxiaur (Deut. 
Chem. Ges. Ber., v, 1—4). 


THE author contends that pyrocatechin is contained in the sap of the 
plants from which kino is prepared, and that it is not formed during 
its preparation, which simply consists in boiling down the sap, since 
the temperature at which this operation takes place cannot greatly 
exceed 100°. The residues from the ethereal extract of kino-gums 
from various sources, dissolyed in water, gave in all cases the charac- 
teristic pyrocatechin reaction, viz., a grass-green coloration on the 
addition of ferric chloride, converted into red by lime-water. 


H. EK. A. 
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Contributions to the History of Orcin. No. II. Chlorine and . 


Bromine Substitution-Compounds of the Orcins. By J. Srryn- 
HOUSE (Prov. Roy. Soe., xx, 72—80). 


Tue author, after noticing what has been already published on this 
subject, proceeds to describe the methods for the preparation of penta- 
chlororcin, C;H;C1;02. This substance is formed when a solution of 
orcin is added to a pulpy mixture of chlorine hydrate and water, or to 
a mixture of potassium chlorate and hydrochloric acid, always taking 
care to keep the chlorinating mixture in excess. The crude product 
is then purified by crystallisation from carbon disulphide. It forms 
large colourless prisms, which melt at 120°5°. It is moderately soluble 
in carbon disulphide and benzol, readily in ether. It is but very 
slightly soluble in water, to which, however, it communicates an 
exceedingly disagreeable and persistent bitter metallic flavour. It 
appears to suffer decomposition when boiled either with alcohol or with 
water, trichlororcin being one of the products formed in the latter 
case. 

Trichlororcin, C;H;Cl;02.—This is readily obtained by the reduction 
of pure pentachlororcin with hydriodic acid and amorphous phos- 
phorus. It is moderately soluble in boiling water, and crystallises 
out on cooling in colourless transparent needles, which melt at 123°. 
1t is but sparingly soluble in carbon disulphide, moderately in petroleum 
oil and benzol, and excessively soluble in ether and alcohol. It dis- 
solves in hot glacial acetic acid, from which it crystallises in thin trans- 
parent plates that become white and opaque on the addition of water. 
Heated to 180° with hydriodic acid and phosphorus it is reconverted 
into orcin. 

Pentabromorcin, C;H;Br;O2, is easily prepared by adding an aqueous 
solution of orcin, with constant agitation, to a mixture of bromine and 
water, taking care that the bromine should be in slight excess. Its 
solution in carbon disulphide, in which it is moderately soluble, yields 
very large and almost colourless transparent crystals, melting at 126°. 
It is almost insoluble in water, very soluble in alcohol and ether, and 
moderately so in benzol. Pentabromorcin, when boiled with phos- 
phorus and strong hydriodic acid, passes into solution, probably as 
orcin ; but with very weak hydriocic actd, tribromorcin is formed, 
identical with that described by Stenhouse (Pil. Trans., 1848, 87), 
and subsequently examined by Laurent and Gerhardt (Ann. Chim. 
Phys. [3], xxiv, 317), and by Lamparter (Ann. Chem. Pharm., 
exxxiv, 257). 

Pentachlororcin hypochlorite, C;HyCl,O; = C;H3Cl,0..HC1O. When 
orcin is treated with hydrochloric acid and a solution of calcium hypo- 
chlorite, the two latter being in excess, a turbid solution is obtained, 
which, after the lapse of 24 hours, deposits white crystals. These, when 


crystallised from benzol, form colourless transparent prisms of great 


dispersive power, which melt at 140°5°. The new compound is very 
soluble in ether, but, unlike pentachlororcin, only sparingly soluble in 
carbon disulphide. Treated with hydriodic acid and phosphorus it is 
decomposed, but the product has not yet been examined. 

Chlororesorcin, CsHC];O2, is obtained, like the corresponding orcin 


— 
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compound, by the action of hydrochloric acid and potassium chlorate on 
resorcin, and may be purified by crysta!lisation from carbon disulphide. 
The action of chlorine hydrate on resorcin gives unsatisfactory results. 
Anhydrous pentachlororesorcin is readily soluble in carbon disulphide, 
benzol, and petroleum naphtha, and very soluble in alcohol and 
ether. It melts at 92°5°, and is moderately soluble in warm water, 
from which it separates, on cooling, in a white opaque mass of in- 
distinct crystals, apparently a hydrate. Pentabromoresorcin, CsHBr;O., 
is prepared like the corresponding orcin compound. It melts at 113°5°, 
and is almost insoluble in water, readily soluble in ether and alcohol, 
and moderately so in cold benzol. Noresorcin compound corresponding 
to the pentachlororcin hypochlorite was obtained. 

In conclusion, the author remarks that the view of the constitution 
of the orcins put forth by Kekulé, who regards them as dihydroxyl 
derivatives of the benzenes, is scarcely in accordance with the 
method of formation and composition of the compounds C,HCI1;O, 
and C,HBr;O0., in the latter of which five hydrogen atoms in the 
resorcin are undoubtedly directly replaced by bromine, although one 
of them, according to Kekulé’s view, should exist as hydroxyl. 

C. E. G. 


Note on Fucusol. By J. Srennouse (Proc. Roy. Soc., xx, 
80—82). 


WHEN seaweeds are boiled with dilute sulphuric acid (3 per cent.), a 
substance is obtained corresponding to that extracted from bran in a 
similar manner by Gudkow (Zeitschr. f. Chem., 1870, 360). This, when 
distilled with sulphuric or hydrochloric acid, yields fucusol. The author 
has repeated, with great care, his examination of the difference in the 
physical properties of furfurol and fucusol, and also the difference 
between the products obtained by the action of ammonia upon them 
and the bases derived from these, and finds his former statements (Phil. 
Trans. 1850, 467) to be correct. He has also prepared fucusaniline 
hydrochloride, which, like the corresponding furfuraniline salt (Proc. 
Roy. Soc.. xviii, 537) crystallises in needles of a magnificent purple 
colour. As it is well known that when furfurol is boiled with water 
and silver oxide it yields argentic pyromucate, C;H;AgO;, the author 
submitted fucusol to the same treatment. In this case a silver salt of 
a new acid, 8-pyromucic acid, is formed, closely resembling pyromucic 
acid. The silver salt, C;H;AgOs;, is moderately soluble in boiling water, 
and crystallises on cooling in long flat needles, whilst ordinary argentic 
pyromucate forms small crystalline scales, The acid itself, C;H,Os, 
separated from the silver salt by hydrochloric acid, crystallises from 
its aqueous solution in small rhomboidal plates melting at 130°, whilst 
ordinary «-pyromucic acid forms flat needles*whose melting point the 
author found to be 133°, and which Schwanert gives as ~ . 
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The Crystalline Principle of Aloes. By F. A. Friicxitaur (Arch. 
Pharm. [2], exlix, 11—21). 


Nartat aloes, moistened with spirit and submitted to microscopical 
examination, exhibits the presence of crystals of a compound which is 
but slightly soluble in alcohol, so that, on treating the aloes with its 
own weight of that solvent at 120° F., the crystalline principle, which 
the author calls nataloin, is readily obtained in a crude state. When 
purified by crystallisation from hot spirit, it forms thin, bright yellow 
scales, sparingly soluble in water, benzol, carbon disulphide, chloroform, 
and ether. Nataloin, C;;H3,0,;, contains no water of crystallisation ; it 
melts between 356° and 374°5° F., dissolves in concentrated sulphuric 
acid, and the addition of a crystal of potassium nitrate to this solution 
produces a characteristic bright green coloration, rapidly passing 
through red to blue. Heated with nitric acid it is decomposed, yielding 
oxalic acid without a trace of picric or chrysammic acid, thus showing 
a remarkable difference from aloin. The author was unsuccessful in his 
attempts to obtain a bromine substitution-compound; neither did the 
action of dilute sulphuric acid or that of zinc and acetic acid on the com- 
pound give any satisfactory results. By washing Zanzibar aloes slightly 
with dilute spirit, the author has obtained crude Zanzibar aloin, which, 
when purified by crystallisation from spirit, formed tufts of needles. It 
is far more soluble than nataloin, and contains water of crystallisation, 
C3,H;,0;; + 5H.0, which it loses when dried over sulphuric acid, 
leaving anhydrous Zanzibar aloin, C3,H;,0;, isomeric with the crystal- 
line hydrated aloin of Stenhouse. As the author has not succeeded in 
obtaining a bromine substitution-compound from it, and as it does not 
give the deep red colour with nitric acid which ordinary aloin from 
Barbadoes aloes does, he considers it possible that it may be different 
from the latter. 
C. E. G. 


Crystalline Substance from Alcarnoco Bark. By H. Spirearis 
(N. Rep. Pharm., xx, 764). 


AN indifferent substance, probably an alcohol, analogous to cholesterin, 
perhaps identical with the alcornin of Bilz. 


Iodide of Starch. By E. Duciaux (Compt. rend., lxxiv, 533). 


AN aqueous solution of starch is acted upon by iodine only when the 
water present contains a certain quantity of the latter in the free state. 
This quantity increases with the temperature, and this explains the 
decoloration by heat of iodide of starch formed in the cold. The 
state of equilibrium between the iodine, starch, and water is also 
modified by time. Iodide of starch has therefore no constant compo- 
sition, and the irregularity of its formation renders many precautions 
necessary when it is used in volumetric analysis. 


J. B. 


300 ABSTRACTS OF CHEMICAL PAPERS. 


Cinnamic Acid. By F. Beriisrein and A. KUHLBERG 
(Zeitschr. f. Chem. [2], vii, 487—489). 


CRUDE cinnamic acid prepared from styrax always contains, aresin and 
sometimes benzoic acid. To purify it, water and solid ammonium car- 
bonate are added, and the mixture is allowed to stand for some time, 
being well stirred up. The solution is precipitated with hydrochloric 
acid, and the dried precipitate is distilled. First benzoic acid volatilises, 
and afterwards (between 280°—290°) cinnamic acid, which, in order to 
. remove an oily substance adhering to it, is either pressed between filter 
paper or recrystallised from alcohol. 

Nitro-hydrocinnamic acid, which, according to Glaser and Buchanan, 
softens on heating, and becomes perfectly liquid at 153°, is a mixture 
of two isomerides, of which the para-acid can be easily obtained in the 
pure state by recrystallisation from water, being less soluble than the 
other nitro-acid. It forms small flat needles, melting at 163°—164°. 
The barium salt of the crude acid forms a semi-liquid mass, whilst that 
of the pure acid crystallises in microscopic needles, containing, like the 
similar calcium salt, 2 mol. of water. The ether, C,Hs(NO.)(C.H;)O2, 
forms long flat crystals melting at 33°—34°. On oxidising para-nitro- 
cinnamic acid, it yields para-nitrobenzoic acid. 

As it was to be expected, cinnamic acid also yields two isomeric 
nitro-acids. To obtain these, it is not necessary to use a pure nitric 
acid, as it is stated, but fuming acid will do as well. The para-acid 
can easily be obtained perfectly pure, as it is very sparingly soluble in 
alcohol. It forms fine needles, melting at 265° (according to former 
observers at about 270°). The second isomeric modification is much 
more soluble in alcohol, and was mistaken by former observers as being 
a mixture of benzoic acid, nitrobenzoic acid, and other oxidation pro- 
ducts of cinnamic acid. 

By dissolving para-nitrocinnamic acid in a solution of soda crystals 
and passing chlorine into the liquid, 8-nitrophenyl-chlorolactic acid, 
C,H;(NO,)C1O; is formed, which melts at 166°, and is more sparingly 
soluble in water and a more stable compound than chlorphenyl-lactic 
acid. 

C. §. 


Nonylic Acid from the Octyl Alcohol of Heracleum Oil. 
By A. Francuimont and Tu. Zincke (Deut. Chem. Ges. Ber., 
v, 19). 


TuE octyl alcohol of the exotic heracleum oil contains the butyric ether 
of normal hexyl alcohol (probably) and the acetic ether of an octyl 
alcohol, apparently identical with that derived from the indigenous 
plant, 7.e., having the formula— 


= } CH—CH,—CH,—CH,—CH,—CH,.OH. 


This was converted into the iodide, the latter into the cyanide, and finally 
into the nonylic acid by heating with alcoholic potash and distillation 
with diluted sulphuric acid. This acid forms a colourless oily fluid of 
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weak odour, solidifying to a crystalline mass at low temperatures, and 
beginning to melt again at + 10°; the acid from the recrystallised ~ 
barium salt melts at 12°—12°5°, solidifies at + 11°5°, and gives 
the same numbers after distillation, solidification, and severe pressure. 
Its boiling point is 253°—254°, at 758°8 mm., and its sp. gr. 0°9065 at 
17°5. In water it is sparingly soluble, and it distils but slowly with 
aqueous vapour. 

The methyl ether, C,H,,O.OCH;, is a colourless liquid of sp. gr. 
0°8765 at 17°5° and boiling point 213°—214° at 756°83 mm. 

The ethylic ether, C)H,,O.0C,H;, has a sp. gr. 0°8655 at 17°5°, and 
boiling point 227°—228° at 756°92 mm. 

The potassium, sodium, and ammonium salts form small pearly 
scales ; the first is decomposed by hot alcohol, the last, on warming its 
aqueous solution. The barium, calcium, copper, cadmium, zinc, and 
lead salts were obtained in crystals from alcoholic solution ; some of 
them are basic. 

Experiments are contemplated on the pelargonie acid from oil of rue, 
to see if it is identical with this nonylic acid. 

C. R. A. W. 


Compounds of the Aldehydes with the Phenols. By A. BAyzr 
(Deut. Chem. Ges. Ber., v, 25). 


Orptnary aldehyde when mixed with pyrogallic acid and hydro- 
chloric acid, and gently warmed, produces a red coloration, becoming 
violet on the addition of an alkali, 

Bitter almond-oil heated with pyrogallic acid, produces a colourless 
body, crystallisable from ether, and having the composition (dried 
at 120°)— 

C.,H»20; = 2C;H,O + 2C;H,0; —_ H,0. 


Heated to 200°, this product loses hydrogen, forming a red body, 
soluble in alcohol, C.¢H,.O;; while on treating it with hydrochloric 
acid, alcohol, and zinc, hydrogen is added, and a crystalline white body, 
soluble in acetone, but insoluble in alcohol and ether is produced ; the 
composition of this is C2sH.,O;. 

Resorcin behaves similarly with bitter almond-oil ; and a phenol dye- 
stuff is produced on adding strong sulphuric acid to a mixture of 
phenol and bitter almond-oil. 

Aldehyde and phenol with sulphuric acid ; chloral similarly treated ; 
furfurol and resorcin, phenol, or pyrogallic acid with a trace of hydro- 
chloric acid; salicylous and pyrotartaric acids with phenols: all give 
colouring matters. 

C. R. A. W. 


Action of Phosphorus Pentachloride on Nitronaphthalene. 
By L. pe Konincxk and P. Marquart (Deut. Chem. Ges. Ber, 
v, 11). 

On heating together these substances, the following reaction takes 


place :— 
CyH;NO, + PCl; = CyH;Cl + POC], + NOCL. 
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The resulting chloronaphthalene boils at 251°—258°, and has the sp. gr. 
1:2025 at 15°. Neither nitrobenzene nor rhombic dinitronaphthalene 
is acted on by phosphorous pentachloride: the former is converted, 
by hydrobromic acid, into bromaniline, while nitronaphthalene ex- 
changes its nitrogenous radical for bromine; so also phosphorus pen- 
tasulphide acts vigorously on nitronaphthalene, but has no action on 
nitrobenzene. Nitronaphthalene distils at 304°. 
C. R. A. W. 


Carbazol. By C. Grarse and C. Guaszr (Deut. Chem. Ges. 
Ber., v, 12). 


In crude anthracene a substance occurs which forms a beautiful red 
crystalline compound with picric acid; it is insoluble in dilute acids 
and alkalis, and much resembles anthracene in appearance ; it melts 
somewhat higher, namely, at 238°, and contains nitrogen, having 
the formula C,,H,N. This substance, called carbazol, is insoluble 
in water, but soluble in ether, alcohol, and benzene, especially on 
warming; its boiling point is 338°; its vapour-density in sulphur 
vapour is found to be 5°97, 5-96, and 6°01, instead of 5°85 (calcu- 
lated) ; neither red-hot zinc-dust nor soda-lime, nor distillation through 
a red-hot tube has any action on it; with hot nitric or sulphuric acid, 
it forms mono- and di-nitrocarbazol, and carbazol-disulphonic acid 
respectively. Concentrated hydrochloric acid at 250°, alcoholic potash 
at above 200°, and fusion with caustic potash have no action upon it; 
hydriodic acid produces no change at 200°, but at higher temperatures 
a tarry carbonaceous product; in presence of phosphorus at 200°—220°, 
6 atoms of hydrogen are taken up, carbazoline, Ci,.Hi;N, being formed ; 
sodium amalgam and water, however, are without action, even after 
several days ; it does not form salts with acids. 

Dissolved in glacial acetic acid, it is readily oxidised by chromic 
acid, but no well-marked body is produced; chlorine and bromine 
give substitution-products ; its picric acid compound is— 


C,,H,N.C,H,(NO,);.0H. 


This is slightly soluble in cold benzene, readily in hot benzene or ether; 
water and alcohol decompose it. In all these properties carbazol 
resembles a hydrocarbon, such as anthracene, much more than a nitro- 
genous basic substance. 

Carbazoline crystallises from alcohol in large white needles ; it melts 
at 96°, and distils at 286° (uncorrected) ; its vapour-density is 6°13°, 


5-99° being the calculated density for C,.H,;N ; it sublimes in needles, - 


and is volatile with water-vapour ; it is readily soluble in alcohol, 
ether, and benzene, and forms salts with acids very soluble in water 
and alcohol; its hydrochloride is C,.H,;N.HCl. Platinic chloride, 
ferric chloride, potassium dichromate, and potassium permanganate, 
readily oxidise its solutions, even in the cold, with formation of a 
brown amorphous mass; nitric acid of sp. gr. 1°2, forms a resinous 
body ; red-hot soda-lime and melting caustic potash are without action 


on it. 
C. R. A. W. 


— 
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Triamidobenzene. By H. Satxowsx1 (Deut. Chem. Ges. 
Ber., v, 22). 


Curysanisic acid (dinitro-amidobenzoic acid) forms triamidobenzoic 
acid on treatment with tin and hydrochloric acid; when the salts of 
this acid, or the acid itself mixed with ten times its weight of powdered 
glass are heated, the following reaction ensues :— 


C.H,(NH,),(CO.OH) = CO, + C,H,(NH,)5. 


The triamidobenzene thus produced amounts to 71—75 per cent. of the 
theoretical yield, and is purified by distillation; it forms a solid, dark- 
red crystalline mass, melting in capillary tubes at 103°—104°, and 
distilling unchanged at about 300°; it is volatile even at 100°, with an 
odour recalling that of aniline, and is readily soluble in water, alcohol, 
and ether; the aqueous solution yields, with ferric chloride, a precipi- 
tate at first dark violet, then brown, and reduces ammoniacal silver 
solutions in the cold, more readily on warming. Its salts are crystal- 
line, but only contain two equivalents of acid ; the hydrochloride forms 
anhydrous needles, C;H;(NH:);,2HC1; the sulphate forms crystalline 
plates, C.H;(NH2)3,H.SO, + 2H.0. 

Researches are in progress in the endeavour to obtain the isomeric 
triamidobenzenes which should theoretically exist. 

C. R. A. W. 


Note on the Action of Nitrous Ether on Benzamide. By 
V. Meyer and O. Sritper (Deut. Chem. Ges. Ber., iv, 962). 


THE reaction is effected by heating for a short time in sealed tubes to 
about 120°; the products are—nitrogen, water, and ethylbenzoate : 
C,;H;CONH, + NOOC.H, — Nz + H.O a C,H;COOC,H;. 
H. E. A. 


Isomeric Dibromobenzenes and Dibromaniline. By V. 
Meyer and O. Sriiper (Deut. Chem. Ges. Ber., iv, 956—961, 
and v, 52—56). 


Ir has been hitherto assumed that Riche and Bérard’s (Compt. rend., 
lix, 142) dibromaniline, obtained by reducing nitro-dibromobenzene— 
prepared by nitration of ordinary solid dibrombenzene—is identical 
with the dibromaniline from acetanilide. The authors show that this 
is not the case; they have prepared dibromaniline by agitating aceta- 
nilide suspended in water with 2 mols. of bromine, and decomposing 
the resulting dibromacetanilide with alcoholic potash; this dibromani- 
line they reduced to dibromobenzene by adding it to a nearly saturated 
alcoholic solution of nitrous acid (nitrous ether). Reaction commences 
in the cold, and is completed by warming; subsequent addition of 
water causes the separation of an oil of the composition C;H,Bry. 

This isomeric dibromobenzene, when pure, is a clear, colourless liquid, 
boiling at about 215°, and does not solidify, even at —28° (ordinary 
dibromobenzene is a magnificently crystalline body, which melts at 
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89°). With a view to determine its constitution, attempts were made 
to form from it a dimethylbenzene by treatment with methyl iodide 
and sodium, but unsuccessfully. It is not perceptibly acted on by the 
strongest nitric acid in the cold, but dissolves only on warming, and is 
converted into nitrodibromobenzenc, which may be obtained in fine, 
glistening, pale-yellow, interlaced needles, melting at 60°—61°. 

A liquid dibromobenzene, also boiling at about 215°, has been de- 
scribed by Riese (Deut. Chem. Ges. Ber., ii, 61), who obtained it in 
small quantity, simultaneously with ordinary dibromobenzene, by the 
action of bromine on benzene. It differs slightly from the above, since 
(1) it may be solidified in a freezing mixture, melting again at —1°; 
(2) it dissolves readily in cold fuming nitric acid, with considerable 
evolution of heat, being converted into nitrodibromobenzene, melting 
at 58°. The authors have repeated Reise’s experiments, and confirm 
his observations absolutely; so that there is no doubt that the above 
two dibromobenzenes are isomeric, though they differ to a slight extent. 
In external appearance, their nitro-derivatives are scarcely distin- 
guishable. 

Accordingly, there are now three known isomeric dibromobenzenes, 
the distinctive properties of which are evident from the following 


table :— 


, b Melting- Boiling- Behaviour with Mononitro- 
Dibromobenzenes. point. point. HNO3. derivative. 
Couper’s 1: 4.... 89° 219° Dissolved on Plates or flat 

warming. needles. Melting 
point, 84°. 
Riese’s 1:2 (?)..| — 1° | 213°-215°(cor-| Dissolved with | Fine needles, 
rected: Riese).| spontaneousevo-| Melting-point, 
lution of heat. 58°. 
V. Meyer and O.| Liquid at | About 215° | Dissolved on Needles. Melting- 
Stiiber’s 1:3); —28°. (uncorrected).| warming. point, 60°—61°. 
(?). 


Dibromaniline.—Riche and. Bérard gave no description of the pro- 
perties of their dibromaniline ; the authors have, therefore, prepared it 
by reduction of nitrodibromobenzene with tin and hydrochloric acid, 
and compared it with the dibromaniline from acetanilide. 

The base, C,H;Br.NH2, forms well crystallised, but extremely un- . 
stable, salts; its tendency to unite with acids is very weak, so much 
so that a considerable portion often separates out in the free state from 
a strong hydrochloric acid solution. It is insoluble in water, but very 
soluble in alcohol, from which it crystallises in silky, glistening prisms, 
united in groups; the melting point is 60°—61° (dibromaniline from 
acetanilide melts at 79°5°). It usually separates from the concentrated 
alcoholic solution as an oil, which often remains liquid for hours ; 
ordinary dibromaniline (from acetanilide) separates from a hot alcoholic 
solution, even when impure, at once in the crystalline form. 

The nitrate, obtained by long digestion of the base with dilute acid, 
crystallises in magnificent glistening plates; it cannot be dissolved in 
water without undergoing partial decomposition into acid and base. 
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The authors attempted to convert -nitraniline and a-nitroacetanilide 


by nitration into dinitroaniline, but unsuccessfully. a-nitroacetanilide ~ 


(from a-nitraniline and acetyl chloride) crystallises in pale yellow, 
glistening plates, which melt at 141°—143° (@-nitroacetanilide, from 
acetanilide, melts at 207°). 

The non-identity of the two dibromanilines affords, in the opinion of 
the authors, further confirmation of the rule which one of them (V. 
Meyer) maintains to have proved in a previous paper (Ann. Ch. Pharm., 
156, 286), viz., that in the formation of Cl,Br,I and NO,, substitution- 
compounds from aromatic amines, the substituting groups replace the 
hydrogen united to the carbon-atom which is contiguous to that with 
which the NH,-group is combined, or, in other words, that the NH,- 
group exercises an attractive action on Cl,Br, &c. Considerations, 
into which they enter at length, arising from this rule led them to 
doubt the supposed identity of the two dibromanilines, and to institute 
the above experiments. 

H. E. A. 


Tribromaniline. By O. Srijpur (Deut. Chem. Ges. Ber., iv, 961). 


As bye-product in the preparation of dibromobenzene from dibrom- 
aniline as above, crystalline needles of a body melting at 115°, were 
obtained; the most probable assumption as to the nature of which 
appeared to be, that they consisted of a new tribromobenzene derived 
from traces of tribromaniline present in the dibromaniline. 

This assumption has proved to be correct: the author has reduced 
tribromaniline (prepared by treating aniline hydrochloride with bro- 
mine) to tribromobenzene by the action of nitrous ether. Reaction 
commences in the cold, and is completed by warming; subsequently 
the cold solution deposits a quantity of long, brown needles, which, 
after purification by distillation, &c., are obtained in the form of fine, 
brilliant white needles, melting at 118°5°. This new tribromobenzene 
is difficultly soluble, even in boiling alcohol; it sublimes below 100° in 
broad needles. The tribromobenzene previously known melts at 44°. 


H. EK. A. 


The Aconite Alkaloids of Hiibschmann, Napelline and 
Lycoctonine, and their Physiological Actions. By C. y. 
Scurorr, Jun. (N. Repert. Pharm., xx, 641). 


HUsBscHMANN extracted from crude aconitine, obtained from Aconitum 
Napellus, an alkaloid, napelline, differing in its solubility in water 
from aconitine; and subsequently from lycoctonum-root two alka- 
loids, acolyctine and lycoctonine, the first of which he found 
to be identical with napelline. The author obtained these bases by 
treating the alcoholic tincture of the root with lime, then with sul- 
phuric acid; evaporation of the alcohol, and solution of the residue in 
water, whereby resinous matters were separated; decolorisation with 
purified bone-charcoal ; evaporation to dryness after addition of sodium 
carbonate to strongly alkaline reaction ; exhaustion with alcohol; and 
VOL. XXV. A Y 
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finally separation of the two bases by ether, in which lycoctonine is 
readily soluble, whereas acolyctine is insoluble. 

Acolyctine thus obtained is a white powder soluble in water, aleshol, 
and chloroform, but insoluble in ether; it forms white precipitates with 
tannin and lead acetate, and yeilow with gold chloride; its sulphate 
precipitates white with ammonium molybdate. Lycoctonine forms 
white prisms and erysta!line needles of intensely bitter taste, soluble in 
alcohol, chloroform. ether, benzol, amylie alcohol, petroleum spirit, oil 
of almonds, and oil of turpentine; only sparingly solub!e in water 
(1 part in 800 at 17°); its aqueous solution gives a yellow precipitate 
of microscopic needles with bromine-water, and a thick precipitate 
becoming crystalline on standing with putassium-mercury-iodide. 

A large number of physiological experiments were made on men, 
rabbits, and frogs, with these results: acolyctine is not identical with 
napelline, but has only about one-third as energetic an action; lycocto- 
nine is about as energetic as acolyctine, the action of each being 
analogous to that of aconitine. No analytical numbers are given in 
the paper. 

Further experiments are given in a subsequent paper by the author, 
entitled “Ou the Active Ingredients of Aconi/uim Lycortonum, on 
Acowitum Napellus, and Morson’s Aconitine (Pseudaconitine).” (N. Re- 
pert. Pharm., xx, 705.) 

C. R. A. W. 


On Leucoline Oil and the Pure Naphthalene of Commerce. 
By M. Bato (Dingl. Polyt. f., ecii, 377—380). 


Tae strong tarry odour of pure commercial naphthalene is for the 
most part due to the presence of impurity, the really pure substance 
possessing a faint and not unpleasant odour. 

A quantity of the crude naphthalene, which had never been treated 
with acids and alkalis, was boiled on the water-bath, and the brown 
solution obtained was precipitated with ammonia. A flocculent preci- 
pitate was formed, which on drying at a higher temperature or in vacuo 
over sulphuric acid, always fused to a dark thick fluid, possessing in an 
eminent degree the characteristic odour of impure naphthalene. Potas- 
sium bichroma‘e produced also very bulky prezipitates, which dried up 
to brown hard miasses, bat the precipitation was not complete. The 
oily liquid obtained as above was distilled, a light brownish yellow 
coloured distillate coming over; it was then further purified by frac-. 
tional distillation, the portion coming over at 240° being collected. The 
distillate was not fully soluble in hydrochloric acid. By shaking with 
dilute hydrochloric acid, pouring off from the indifferent oils, and then 
adding ammonia to the solution, the oily body was precipitated in a 
milky form, gradually collecting in drops at the bottom of the vessel. 
Th's oily layer was completely soluble in hydrochloric acid. Dried in 
vacuo, it was quite clear, bat became somewhat dark coloured. To 
this body the author gives the name of leucoline oil. This oil appear- 
ing to be a mixture of several bases, the author endeavoured to effect 
a separation of them by obtaining their salts, but he failed to obtain 
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any crystalline body. The sulphate is precipitated from the ethereal 
solution of the oil, after addition of a few drops of dilute sulphuric 
acid, in the form of a yellowish brown oil, and in the strongly acid 
aqueous solution of the sulphate, potassium bichromate produces a 
bulky yellow precipitate. Red litmus paper is not turned blue by the 
oil, and it produces grease stains on blotting paper. These properties 
lead the author to the belief that the oil contains leucoline. Platinic 
chloride yields in a solution of leucoline oil in dilute hydrochloric acid 
a yellow precipitate; in the filtrate, after standing some days, further 
portio: s erystallise out in long feathery groups of orange-yellow needles, 
These dried in vacuo over sulphuric acid, and then at 100°, gave on 
analysis 28°03 p.c. of platinum ; (C\H,NHCl1).PtCl, contains 28°3 p.c, 
Pt. The first formed precipitate was treated with alcohol in excess, 
but was not all dissolved; the undissolved portion contained 29:2 p.c, 
Pt, and the recrystallised portion 29°7 p.e. 

The oil therefore appears to be a mixture of leucoline and lepidine. 
The piatinum salt of the first-named contains 29°3 p.c. Pt. The ienco- 
line oil by treatment with amyl-iodide and potassium hydrate solution 
gives a violet colouring matter, apparently identical with that obtained 
from cinchonine-chinoline, and practically contradicts C. Greville 
Williams’ assertion that coal tar leucoline gives no colour. . 

Ww. S, 


Physiological Chemistry. 


The Oxidation-products of Bile-Pigments and their Absorp- 
tion-bands. By A. Heynstus and J. F. F. Camppett (Pfliiger’s 
Arch. f. Physiol., iv, 497—547). 


THE greater part of this paper is taken up with a very copious account 
of the previous labours of Berzelius, Heintz, Jaffé, Stokvis, Stadeler, 
Fudakowsky, Bogornoloff, Maly, and others, on the bile-pigments, their 
mutual relations, and their absorption-spectra. This is followed by an 
elaborate account, illustra‘ed by a plate, of the various spectra exhibited 
by bile and by bile-pigments when treated with oxidising agents. 
Lastly, there is a description cf bilicyanin (Stokvis's choleverdin), and 
of Maly’s choletelin, two bodies obtained respectively by a moderate 
and a more complete oxidation of bilirubin and otier bile-pigments. 

Bilicyanin was obtained from bilirubin by the oxidation of this sub- 
stance with bromine-water. No elementary analysis was made, and it 
is obvious that the product was impure, the spectra being variable, and 
its solubility not constant, It gives two or perhaps three absorption- 
bands in the yellow and green. 

Choletelin was procured from bilirubin and bilihumin by oxidising 
these in alcoholic solution with nitrous vapours. It does not give 
Gmelin’s reaction for bile-pigment. The substance was perhaps impure, 
no elementary analysis being made; but the spectrum was more con- 
stant than that of bilicyanin, consisting of one broad absorption-band 

¥2 
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extending from a little beyond 6 to F when in acid solution; in an 
alkaline solution the band is rather less refrangible. 

The authors state that bilicyanin is not a normal constituent of bile- 
pigment till after oxidation by exposure to the air or other means ; 
that it is a constituent of gall-stones; and that though they were un- 
able to detect it in urine it may be present therein. Since this pigment 
reacts somewhat like indican with hydrochloric acid, the presence of 
bilicyanin in urine may have been mistaken for indican. 

Choletelin was often found by its spectroscopic appearances in icteric, 
but never in normal urine. None was detected in gall-stones. The 
fact that choletelin does not yield Gmelin’s reaction for bile-pigment 
accounts for the observation that certain dark urines in jaundice fail to 
give Gmelin’s reaction. 

The spectrum yielded by the violet-red liquid obtained on performing 
Pettenkofer’s test with sodium glycocholate, is described. It consists 
of three bands, one extending from midway betwixt C and D to D,a 


second midway between D and E, and the third between b and F. 
T. &. 


A Reducible By-product of the Oxidation of Bile Pigment. 
By B. J. Sroxvis (N. Rep. Pharm., xxi, 123). 


In most cases of oxidation of the bile colouring matter which gives 
Gmelin’s reaction, a reducible by-product is formed. The substance is 
colourless, or of a light yellow tint, and is soluble in water, alcohol, 
and dilute acids. It becomes of a beautiful rose-red colour when 
boiled with reducing agents in alkaline solutions. The red solution 
gives in the spectrum a tolerably broad absorption-band in the green. 
In concentrated solutions (thick strata) the band begins close on the 
line D, and extends to b. In dilute solutions (thin strata) it occupies 
only two-thirds of the interspace between D and E, ending short of E. 
Shaking with air causes both the rose colour and the absorption-band 
to disappear. This by-product differs from the bile colouring matter 
and other oxidation-products of the same in being insoluble in chloro- 
form and ether, and in not forming insoluble compounds with neutral 


or basic lead acetate. With ammonia and basic lead acetate it is pre- 


cipitated. 

This substance exists as such in the gall-stones both of man and of the 
ox. It can be obtained from them by simple boiling with distilled water, 
and extraction with dilute acids. It does not exist in fresh bile. It 


occurs in the urine of animals which have been starved for some days - 


previously, in icteric urine, and in the urine of febrile diseases, such as 
small-pox, typhus, &c. It is not found in healthy urine. It seems to 
be present in the alimentary canal, although in direct experiments with 
different kinds of food little or none could be found. 

In alkaline solutions the substance soon loses its characteristic pro- 
perties. The occurrence of this substance in any liquid of neutral or 
acid reaction indicates not merely that oxidation of bile colouring matter 
has taken place, but also more generally that bile pigments have been 
present. It is, therefore, a delicate test for these substances. In ap- 


plying the test, the liquid is to be precipitated with lead acetate, excess 
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of lead to be removed by oxalic acid, and the filtrate concentrated and 
boiled with alkalies and some reducing agent. If no reduction takes 
place, and if the other tests for bile colouring matter have given a 
negative result, the absence of this substance is proved beyond a 


doubt. 
D. F. 


Animal Cellulose. By Dr. Scuirer (Ann. Chem. Pharm., clx, 
312—329). 


Dr. Scuarer, from his analyses of the mantles of specimens of the 
Pyrosomide, Salpide, and Phallusia mamillaris, finds that the cellu- 
lose, or tunicin (Berthelot), derived from them has a complete identity 
with vegetable cellulose. The mantles, after being boiled in a Papin’s 
digester, to remove chondrigen (see next abstract), were treated with 
dilute hydrochloric acid to remove the inorganic constituents. These 
consisted of calcium sulphate, sodium sulphate, and traces of iron, cal- 
cium carbonate, and calcium phosphate. ‘The mantles were then boiled 
for several days ina saturated solution of caustic potash, and subse- 
quently washed with alcohol and water. The mantles so heated re- 
tained their original form, but had become quite transparent like glass, 
but not horny, as Berthelot found in Cynthia papillata. The substance 
is quite free from nitrogen. The percentage composition is carbon 
44°09, hydrogen 6°30, oxygen 49°61. 

With iodine and sulphuric acid it gives a violet colour like vegetable 
cellulose. An important reaction is its solubility in ammonio-cupric 
oxide, from which it is precipitated like cellulose by acids. The pre- 
cipitate is soluble in dilute hydrochloric acid, and gives the cellulose 
reaction with iodine and zine chloride. It is converted into sugar by 
prolonged heating with dilute sulphuric acid in closed tubes. Like 
vegetable cellulose, it is converted into pyroxylin by the action of 
fuming nitric acid. The mantles so converted into pyroxylin retain 
their form, but are very brittle. They are soluble in ether, which on 
evaporation leaves a film like the ordinary collodion film. 

These reactions leave little doubt of the complete identity of animal 
and vegetable cellulose. 

D. F. 


Occurrence of Chondrigen in the Tunicata. By Dr. ScuArer 
(Ann. Chem. Pharm., clx, 330—333. 


Dr. Scuirer, at the suggestion of Dr. Hilger, who had found chon- 
drigen in the Brachiopoda and Holothuride, investigated its occurreuce 
in the tunicata. By boiling the mantles for some time in a Papin’s 
digester, an opalescent solution was obtained, which, however, could 
not be got to gelatinise. It was precipitated by acetic acid, insoluble 
in excess, by basic and neutral lead acetate, and voluminously by alum. 
Tannin caused no turbidity or precipitate. To avoid error from the 
presence of substances used in precipitating it, the nitrogen amount 
was determined from the residue left on evaporation of the watery 
solution after treatment with dilute hydrochloric acid, and washing 
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with alcoholand water. The amount found was 14°99 per cent., which 
agrees essentially with that of chondrin as given by Scherer, Mulder, 
and Vogel. A more complete elementary analysis was impossible from 
deficiency of material. 


D. F. 


Occurrence of Paralbumin in Serous Transudates. By 
Dr. Hitcer (Ann. Chem. Pharm., clx, 338). 


In two cases of ascites fluid Dr. Hilger has found an albuminoid sub- 
stance characterised by its solubility in water after precipitation by 
alcohol, and also by its incomplete coagulation by small quantities of 
acetic acid. This substance—paralbumin—has hitherto been found 
only in ovarian cysts. 

D. F. 


Influence of Alcohol on the Temperature of Healthy Men. 
By C. Binz (N. Repert. Pharm., xxi, 116—122). 


THE old idea that alcoholic drinks heighten the temperature of the 
body has received numerous contradictions in recent times, Experi- 
ments on mammals in Binz’s laboratory have shown that alcohol causes 
a transient though distinct diminution of the temperature when given 
in doses not at all destructive to the life of the animal. 

The difficulties in determining the question with exactness in the 
case of man are great, partly owing to the fact of alcohol being used as 
an ordinary article of food, and partly on the difficulty of carrying out 
accurate observations. Binz communicates the results of experiments 
performed by Dr. Mainzer ou bimself and on another healthy indi- 
vidual of strong constitution. The observations were carried out with 
great care and avoidance of all conceivable sources of fallacy. Mainzer, 
in making observations on himself during the day, lay in bed lightly 
covered, and determined the temperature by means of a Geissler’s 
thermometer in the rectum, which was read off every fifteen minutes. 
The normal curve was previously determined for the hours at which 
alcohol was taken, namely, between 7-10 in the morning, 3-7 
afternoon, and 9-12 in the evening. The alcohol taken was alcohol 
of 98 per cent., diluted with twice or thrice its bulk of water. The 
quantities taken were 15, 40, 50, 75, and 80 cub. cent. Tables are 
given of the normal and alcohol curves obtained. As the result of 
his observations Mainzer concludes that there is no appreciable altera- 
tion in the temperature when alcohol is taken in doses of from 15—80 
cubic centimeters. 

The other individual experimented on seemed slightly more sensitive 
to the action of alcohol, and there was exhibited a slight tendency to 
a fall in temperature, varying from 0°4°—0'3° on an average. In 
regard to the action of alcohol on the temperature in pathological con- 
ditions, there are various views. The method adopted by Mainzer 
seems likely to lead to satisfactory results in these cases also. 


D. F. 
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On the Mucous Tissue of the Umbilical Cord. By 8S. Oso- 
LENSKY (Pfliiger’s Archiv., iv, 349). 


Tue mucous tissue of the human umbilical cord, freed from vessels, cut 
into small pieces, and extracted with cold water, yields a solution which 
gives with acetic acid a precipitate soluble in excess. With alcohol it 
gives a precipitate which, when heated with dilute sulphuric acid over 
a boiling water-bath for some time, yields a substance which does not 
ferment, but reduces oxide of copper or bismuth, and is the same as 
that obtained by a like treatment of mucin. 

It is probable that the amount of mucin in the umbilical 
cord cannot be directly determined by acetic acid, on account of the 
albuminous substances which are extracted along with it, but that the 
copper reducing body is yie'ded by it. It is possible that there may 
be different kinds of mucin, which all yield it. 


s~ - 


On the Tension of the Gases of the Blood in the Pulmonary 
Capillaries. By Siearriep Wourrsere (Pfliiger’s Archiv., 
iv, 465—492). 


TuE author considers that experiments on the tension of the gases in 
the blood, made by shaking it with air of ascertained composition, are 
not to be relied on, as a diminution of the alkalinity of the blood has 
been shown to take place after it has been withdrawn from the body, 
and the tension thus becomes altered. The tension must, therefore, 
be determined while the blood is still in the vessels. Ludwig and 
Becher’s plan of holding the breath as long as possible, so that the 
tension of the gases in the blood and lungs may be equalised, and then 
analysing the eapired air, does not give the nurmal tension of the gases 
in venous blood, as it becomes overloaded with carbonic acid in con- 
sequence of the stoppage of respiration. In order to avoid this error 
the author, under Piliiger’s direction, experimented on the air from 
one lobe of a lung only, so that the respiration was not much inter- 
fered with. He did this by passing into the lung of a dog, through a 
tracheal fistula, a catheter, which was surrounded at its lower end by 
a small india-rubber bag, which could be inflated at will, so as to make 
it fit the bronchus tightly, and completely prevent the entrance or exit 
of air from the lung beyond it. The tension of the gases in the blood 
and lung became equal in 3—4 minutes. The mean tension of the 
oxygen in the pulmonary capillaries is equal to 27 millimeters of mer- 
cury. As the tension of the oxygen in blood increases with its satura- 
tion with it, the tension of oxygen in arterial b!ood is probably not less 
than 9 centimeires of mercury. The tension of the carbonic acid is 24 
millimeters (3°2 per cent. CO,). This low tension might be partly due 
to tracheotomy, and to the warmth of the weather when the experi- 
ment was made. 

The maximum observed was 4°2 per cent. 

The air expired from the lungs of a dog in ordinary respiration 
contained on an average 2°8 per cent. CO, and 16°6 per cent. of 
oxygen. 
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In order to ascertain the tension of the carbonic acid in the blood of 
the right ventricle and pulmonary artery, he shook it before coagulation 
with air containing a definite amount of carbonic acid, and found that 
the tension of the carbonic acid in the blood was equal to that in an 
atmosphere containing 3°6 to 5:1 per cent. carbonic acid, sometimes 
slightly exceeding these limits. 

He concludes that there is no ground for believing that the lung has 
a specific power of excreting carbonic acid, and thinks that such an 
apparent power is due to the death of the lung, and formation of acid 
during its death. Confirming this view he found that when the pul- 
monary vessels were washed out with salt-solution immediately after 
death, and then filled with a } per cent. solution of sodium carbonate, 
and allowed to stand at blood heat, the air in the lungs which had 
been previously compressed and filled with pure air, contained, after 
standing for an hour and a quarter at blood heat, air with 1°3 per 
cent. CO,. 

For his other arguments against Miiller’s conclusion, as well as for 
the details of his method of experimenting, I must refer to the 


original. 
tT. & @. 


Influence of Acids upon the Oxygen of Hemoglobin. By 
Gustav SrrassBure (Pfliiger’s Archiv., iv, 454—461). 


Priicer and Zuntz confirmed Lothar Meyer’s observation that the 
addition of tartaric acid to the blood caused a large proportion of the 
oxygen it contained to disappear. They also found that phosphoric 
acid has a similar action, and believed it to be due to the hemoglobin 
being split up by the acid, and one of the products of its decomposition 
becoming afterwards oxidized at the expense of the oxygen in the blood. 
Strassburg, under Pfliiger’s direction, continued these experiments, 
and found that the addition of phosphoric acid to chemically pure 
hemoglobin suspended in water or dissolved in sodium carbonate, 
caused oxygen to disappear from it in the same manner as from blood, 
thus confirming Pfliiger’s theory. He finds the amount of oxygen 
which is loosely combined with dry hemoglobin at 0°, and one meter 
pressure, to be from 0°4483 to 0°8852, instead of 1°277 c.c., as found by 
Preyer. From the inconstant amount which he obtained, he is of 
opinion that oxidation takes place in solutions of hemoglobin saturated 
with oxygen, and that part of the oxygen consequently disappears 
during the process of pumping out the blood gases. 
T. L. B. 


Influence of Cutaneous Irritation on Tissue Change. By 
F. Paauzow (Pfliiger’s Archiv., iv, 492—496). 


THE experiments of Rohrig and Zuntz had rendered it probable that 
all irritations applied to the skin exercise a great influence on tissue 
change in the body, and as carbonic acid baths are recommended as 
stimulants to the skin, Paalzow tested the action of water saturated 
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with carbonic acid on rabbits, but found that it neither increased the 
amount of oxygen and carbonic acid expired by rabbits, nor did it 
redden the skin either in them or in man. He thinks the effect of 
carbonic acid baths which has been ascribed to the carbonic acid dis- 
solved in the water, is really due to alkaline salts. On applying real 
irritants, such as mustard, to the skin of rabbits, he found the con- 
sumption of oxygen and the production of carbonic acid invariably 
increased, often by more than one-half, i.e., tissue change in the body 
was rendered much more rapid by the application of the irritant. The 


relation between the oxygen consumed and the carbonic acid evolved, 
1 


was not constant. The quotient oS often greatly exceeded unity, 


while at other times it was under it, as it usually was before the irri- 
tant was applied. There were no muscular movements of the animal 
at all sufficient to explain this increased tissue change. Nor could it 
be due to cooling of the animal during the operation, for it was kept 
carefully covered, and a thermometer in the rectum never varied more 
than 0°3° C. The result of the experiments is much affected by the 
sensibility of the skin, being much more marked when the skin is sensi- 
tive, as it is in light-coloured or white female rabbits. 


7. be we 


New Method of Demonstrating and Measuring the Action of 
Pepsin. By A. GruununaAGEN (Pfliiger’s Archiv., v, 203). 


In order to make the action of pepsin visible to a large class, the author 
recommends that a piece of thoroughly moist blood-fibrin be placed in 
0°2 per cent. hydrochloric acid, till it swells up to a stiff jelly, and then 
laid on a funnel either with or without a filter. After the superfluous 
acid has drained off, a few drops of the digestive fluid, such as glycerin 
extract of pepsin are to be added to the jelly with a pipette. In about 
two minutes the fibrin becomes liquefied by conversion into peptone, 
and begins to drop from the funnel. The rapidity with which the drops 
fall indicates the intensity of the digestive action. To show the com- 
parative digestive powers of concentrated and dilute solutions of 
pepsin, equal quantities of the fibrin-jelly are to be laid on funnels of 
equal size, and equal quantities of the different digestive fluids added 
to each. The more dilute the solutions, the more slowly do the drops 
fall. To show the influence of temperature on digestion, pieces of 
fibrin are to be laid in funnels in the same way, one being kept at the 
temperature of the room, and the others warmed to the desired degree 
by a sand or water-bath, with a perforated bottom, and then the diges- 
tive fluid added. The rapidity with which the drops fall increases 
with the temperature up to a certain maximum, above which it sinks 
rapidly, and cannot be brought up to its former rate by rapid 
cooling. 
x. i. 
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Physiological Action of Beef-tea and Potash Salts. By Gustav 
Bunce (Pfliiger’s Archiv., iv., 235—282). 


Tue author’s experiments lead him to conclude that the common 
opinion that beef-tea and extract of meat are as valuable articles of 
diet as tea, coffee, or alcohol, is totally unfounded; that the refresh- 
ment they give is only due to their warmth and pleasant taste; and 
that. their chief value consists in their enabling a person to take with 
appetite a larger amount of dry or tasteless food than he could other- 
wise do. The statements of Liebig that the addition of meat-extract to 
vegetabie food increases its nutritive value, and that the extractive 
matters of meat, especially creatine and creatinine, are the materials 
for muscular work, have been disproved by Voit and Meissner ; and the 
idea that beef-tea and meat-extract are beneficial on account of the 
salts they contain, is an unlikely one, as these salts are already present 
in excess in ordinary food. It has been said, however, that they do 
good by acting as stimulants, like coffee, tea, and alcohol; and this 
seemed to be confirmed by the experiments of Kemmerich. He found 
that small doses of meat extract quickened the pulse; but large ones 
produced paralysis of the heart, and death. This action on the circu- 
lation he attributed to the potash-salts contained in the extract, as the 
ash alone produced the same effects as the quantity of extract from 
which it had been obtained. 

As Traube, Guttmann, and Podkopaew found that potash-salts ren- . 
dered the pulse slower, but never quicker, and as Kemmerich’s experi- 
ments on man gave an indefinite result, and the only animals he used 
were rabbits, Bunge investigated anew, in Professor Schmiedeberg’s 
laboratory, the action of meat-extract and of potash-salts on man, dogs, 
cats, and rabbits. On taking himself, or introducing into the stomach 
of a dog, a quantity of meat-extract mixed with flour, and contairing 
5 to6 grams of potash-salts (a quantity sufficient to kill two rabbits), he 
found that no effect whatever was produced on the pulse or on the tem- 
perature. Large doses of meat-extract first quickened the pulse and then 
paralysed the heart. The quickening does not seem to be due to the 
potash-salts, but to the introduction of fluid, and the consequent dis- 
tension of the stomach: for the author found that muzzling the animal, 
introducing a tube into the cesophagus, and distending the stomach 
with water, alike quickened the pulse. When asolution of salt or sugar 
was used instead of water, the quickening lasted longer, because the 
fluid was more slowly absorbed, and the distension less quickly removed. 
Extract of meat, deprived of five-sixths of its potash-salts by means of. 
tartaric acid, caused denth, not like the potash-salts by paralysing the 
heart, but probably by desiccating the tissues. Sodium phosphate has 
a simiijar action. This is diminished by injecting water subcutaneously, 
after the sodium phosphate has been introduced into the stomach. 

* Potash salts injected subcutaneously into rabbits quicken the pulse 
by causing pain ; but they do not alter either the number or force of 
the heart-beats in dogs or cats, either when given subcutaneously or by 
the mouth, or by injection into the blood, except when given in fatal 
doses, and then they lessen the beats both in number and force. They 
have little action on the temperature or blood-pressure. 
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The poisonous action of potash-salts has been much exaggerated. 
When injected almost directly into the heart through the jugular, a 
very small dose will cause death (0°l gram in a dog weighing 5300 
grams) by cardiac paralysis; but very large doses are required when 
administered subcutaneously, or by the mouth. Bunge reckons the 
amount of potash-salts taken daily in potatoes by many Irish labourers 
at 100 grams. It is probably impossible to produce cardiac paralysis 
in man by potash-salts introduced into the stomach, as the large 
quantity necessary would be ejected by vomiting. 

T. L. B. 


Composition of Urine. (Pharm. J. Trans. [3] ii, 705.) 


Ix a paper recently published, Wankiyn gives the result of some 
interesting experiments he has made on the chemical examination of 
urine. Pointing out the fact that determinations of the specific gravity 
of urine are frequently faulty through ina‘tention to the temperature, 
and that a slight difference in specific gravity corresponds to a great 
alteration in solid contents, he recommends that they should be replaced 
or supplemented by the determination of the solids left on evaporation, 
and the ash left on incineration. He also recommends operating 
on small quantit’es, and states that although the urine varies, the pro- 
portion between the organic matter and the mineral matter in healthy 
urine is remarkably constant. Thus, in five cases where 100 cubic 
centimeters of urine of healthy persons were examined, he found :— 


Mineral matter. Organic matter. Ratio. 
I.—1°'50 grams. 2°53 grams. 1: 1°69 
Il.—1-40 _,, 2°34 SC, 1: 1:67 
IIl—148 _,, 2°38 Cs, 1: 1°61 
IV.—0°60 _,, 0-30 .—Ci,, 1: 1:33 
V.—200 =z, 2°40 =, 1: 1:20 


In these specimens the proportion of organic matter to ash never 
exceeded 1:7. But in some urine from a patient suffering from a 
disease of the kidneys, the quantities of mineral and organic matters 
in 100 cubic centimeters were—mineral matter, 0°63 grams; organic 
matter, 2°03 grams: ratio, 1:00 to 3°22. 


Chemistry of Vegetable Physiology and Agriculture. 


Further occurrence of Inosite in the Vegetable Kingdon, and 
its Convertibility into Paralactic Acid. By Dr. Hitcur 
(Ann. Chem. Pharm., clx, 333—338). 


Vout was the first to discover inosite in plants, and it has since been 
found in numerous members of the vegetable kingdom. 

Hilger, in his investigations on wine and grape-juice, has found inosite 
largely in the grape. It was obtained in watery solution after separa- 


— 
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tion of the other constituents of grape-juice by baryta and lead acetate 
(for details see original paper). 

The watery solution after concentration was decomposed by a mix- 
ture of ten parts alcohol and one of ether. At the end of five or six 
days at a low temperature, the solution deposited crystals having the 
characters of inosite, and giving the inosite reaction with nitric acid and 
calcium chloride. With a view to throw light on the possible source of 
paralactic acid in muscle, fermentation was induced by means of putrid 
cheese, and the products were tested for lactic acid. The zinc and 
calcium lactates obtained, showed, by their solubility and amount of 
water of crystallisation, that the acid was paralactic acid. So also with 
the copper salt. In addition, Hilger has obtained malonic acid from 
this by oxidation, a proof that the acid is paralactic and not ordinary 
lactic acid, which yields only formic and acetic acids when treated in 
the same way. 

D. F. 


Saccharine Matter found on the Leaves of a Lime Tree. 
By M. Bovussincautt (Compt. rend., lxxiv, 87—90). 


In July, 1869, at Liebfrauenberg, the leaves of a lime tree were found 
coated on their upper surface with a viscous matter, extremely sweet, 
and abundant enough to fall, when exposed to the sun, in drops on 
the soil; in the shade, however, soon resumed its viscous state. 

This sweet matter, after the removal of its albumin, mucilage, &c., 
by lead acetate, was found to have a composition similar to that of 
manna from Mount Sinai, analysed by Berthelot— 


From Lime tree. 


Manna 

July 22. Aug. 1. from Sinai. 
Cane sugar...... .. 48°86 | «65°44 55 
Inverted sugar .... 28°59 24°75 25 
EER ccccccccce SPSS 19°81 20 
100-00 100°00 100 


The diseased leaves were coated with a much larger quantity of the 
sweet matter than the healthy ones, and that exuded by the latter was 


free from dextrin. 
J. B. 


Alcoholic Fermentation of Milk-Sugar. By M. Buionptor 
(Compt. rend., Ixxiv, 584—536). 


MILK, under favourable circumstances, produces a special alcoholic 
ferment which differs from ordinary yeast in requiring agitation to 
enable it to become active, in operating in an intermittent manner, 
requiring rest and agitation alternately, and in not manifesting any 
action below 20°. A temperature of 30° to 35° is the best for the pur- 
pose. No carbonic acid gas is evolved until the milk is shaken, and 
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the quantity diminishes gradually as the fermentation approaches com- 
pletion. When the fermentation has ceased, an addition of milk-sugar 
or of ordinary glucose, causes it again to become active. The alcohol 
produced has an agreeable taste, but is apparently contaminated with 
a little butylic alcohol. 

J. B. 


On the Ferment which effects the Conversion of Cane- 
sugar into Grape- and Fruit-sugar. By F. Hoppr-Snyier 
(N. Repert. Pharm., xx, 764). 

Tus ferment, separated from beer-yeast, forms a white powder, which 
is soluble in water, and may be preserved unaltered in the dry state 
under alcohol. Living beer-yeast does not give it up to water, but if 
the yeast be killed by addition of a little ether, the ferment may easily 
be extracted by water and separated from the solution. The aqueous 
solution quickly effects the transformation of the sugar. 


Influence of Germination on the Amount of Fat in Seeds. 
By A. Vocet (Ber. d. K. biiyr. Akademie d. Wiss. 1871. Heft II. 
—N. Repert. Pharm. xx, 693—-696). 


THE author finds that the loss of fat during germination is very small. 
He took equal weights of whole seeds. One part was exhausted with 
ether, and the fat determined the other part fully germinated, and 
then treated with ether: the percentages of fat found were as fol- 
lows :— 


| Wheat. | Rye. | Barley. | Cress. Oats. 
Original seed ........4++- 2-094 | 2°234 | 2°310 | 3-980 | 4°250 
Germinated seed ......... 2°000 | 2°120 2°200 | 3°660 | 4°086 


Cress seed, when completely exhausted by ether, is still capable of 
germinating in a perfectly normal manner. Of the cereals, barley is 
most affected by the removal of the fat; germination is in this case 
slower, and not so perfect, as in the fresh seed. 

R. W. 


Analyses of Food-stuffs. By J. Moser (Versuchs-Stationen Organ, 
xiv, 147—148). 


Tue food-stuffs analysed were principally average samples of the hay 
and oats used in eight first-class studs in Austrian Hungary; of these 
samples the mean composition is given below, also the highest and 
lowest percentages found. The forest-hay is obtained from the Alpine 
regions ; it is rich in aromatic herbs, and is highly valued. 
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Hay, highest percentages........ 14°45 14 4: |3-68 33 *33) 40°12 7°86 |2°51) 61 
Hay, lowest percentages ........ 11°3010°48 3742118 29°99) 5°38 |1°55) 35 
Hay, mean of eight — wee 13°13 12 57 4°86'28 59 34 86) 6°48 [1 98! -43 
Forest hay ...... eee ee ee 14°56 14°344 69/29 23) 80°71 | 6 48 \— 
Oats, highest percentages . peiaeroias 14°42 18°517 WW 13°39 56°2 | 4°84 | “70| “91 
Oats, lowest p reentages ......../11°2710°105 72) 9°81 47-9 | 3°08 | “3s) ‘68 
Oats, mean of ten samples ee eeee 12°76 14 086-45: 11-21 51°84 | 3-62 | 55) “78 
Potato refuse (spirit nee oo 0-96 05; °79 °23'1°40) 1-1z] “41 | — | — 
Iceland moss .........ee0e000+. 1504 4 475° “a 1-49) 72 03) 1°19 | — | — 

| | | 
R. W. 


Soil Statics and Soil Analyses. By Hermann v. Liesie 
(Zeitschr. d. iandw. Vereines, February, 1872). 


Tur science of the chemical statics of soil depends essentially on 
accurate soil analyses. Analysis must point out which of the plant- 
foods are deficient, and thus suggest the manure which shall bring 
about a proper relation between the nutritive matters of the soil. 
When this has been done, maximum crops will be obtained with mini- 
mum applications of manure, and the farmer will be able to ascertain 
by simple calculations how to maintain the soil in this favourable con- 
dition. To be able to interpret soil analyses, it is necessary to ascertain 
by exper ment what amount of each plant- food a soil must contain in 
order to produce full crops; these prelimirary inquiries have wever 
been made, from a belief that analysis was not a sufficiently accurate 
means of investigation. Discrepancies in soil analysis depend very 
much on the manner in which the soil is exhausted by acid; the author 
believes treatment with dilute acetic acid, and with dilute nitric acid 
for determination of phosphoric acid, give the best indication of the 
available plant-food present. He gives analyses, made by his method, 
of five soils from Mr. Lawes’ experimental wheat field, which had, at 
the date of sampling, received known quantities of manure for 22 
years, and from which the crops removed were also known; the 
samples represented the first 9 inches of the surface soil. 
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Soluble in | Soluble in dilute acetic acid. 
dilute | 
100 parts of soil | hydrochloric | | 
contain :— acid. No. 3.| No. 10a.| No. 5a. No. 7a. | No. 2 


Cinereals| Farm- 


Unma- Ammo- | Cinereal 


No. 3. alt lala, al ; _ and Am-| yard 
Unmanured. | 2UTC¢-m'a salts. | manure. | 1 nia. | manure. 
Hygroscopie water ..| 1 °825 1°825| 2°56) | 1°949 2-072 | 1°810 
Organic matter. -| 5:°362 5°363| 4272 | 4°470 | 5380 | 6 212 
Silicic acid ... | 434 065| *064 067 066 | “O84 
Ferric oxide ay 4-463 100! -139 | -182 | -100 | -116 
alumina. . | 
DAMO ... 000+ 2 °298 2 °063 | 2°227 2°410 2°232 | 1°785 
Magnesia .......... 092 028 -028 ‘026 031 | 025 
i Er ‘O83 ‘O15 ‘O13 | = °038 ‘039 | 041 
rrr ee ‘066 O12, 013 | = --009 ‘Oll | ‘019 
Sulphuric ac sat | O15 traces! ‘002 | 006 ‘O11 ‘008 
Phosphorie acid in) | | 
nitric acid | 075 ‘075 | 076 108 126 | ‘093 
OE 2.0 sescccce | | 
' 


The lime in these soils is principally the residue of long previous 
dressings of chalk: the amount is therefore irregularly distributed. If 
all the phosphoric acid removed in the crops has come from the surface 
soil, the unmanured plot must have originally contained ‘084 per cent. ; 
a good wheat soil should contain, as a minimum, *l per cent. Caleu- 
lating from the above analyses, it appears that most of the unused 
phosphoric acid applied to 7u and 5a, remains in the surface soil, but 
that more than half of the potash has passed below the first 9 inches; 
the loss of sulphuric acid by drainage is very much greater. For want 
of knowledge of the comp»sition of a soil, sup: «phosphate is perhaps 
often employed for fodder crops W hen sulphati es alone are needed. The 
above results prove that analysis will plainly indicate a!terations in the 
food-constituents of soils. This mode of investigation should be exten- 
sively employed. 


R. W. 


Transformation of Nitrous Acid in Soil. By Cuasrier 
(Compt. rend., lxxiii, 1480—1483). 


WueE soil, freed by washing from nitrates and nitrites, is watered with 
a very dilute solution of ammonium nitrite, and allowed to dry after 
each watering, it is found to contain large quantities of nitric acid; 
moreover the total quantity of nitrous and nitric acids found in the soil 
greatly exceeds the amount applied as nitrous acid, showing that am- 
monia, or some other form of nitrogen, has been oxidised. 

When a very d lute solution of an a!kaline nitrite is allowed to filter 
slowly and continuously through soil (the experiment described lasted 
101 days), the drainage-water at first contains hoth nitrous and nitric 
acids. The nitrous acid soon ceases to appear, and the nitric acid 
gradually diminishes, till at last neither nitrous nor nitric acid is found 
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in the drainage-water. On comparing the amount of nitrite applied, 
with the quantity recovered as nitrous or nitric acid in the drainage- 
water, and in the soil itself after the experiment, it becomes evident 
that a large proportion of the nitrite has disappeared, and remains 
unaccounted for. 

Further researches are promised. 


R. W. 


Chemical Studies upon the Moors (Landes) of Brittany. 
By A. Bornrerre (Compt. rend., Ixxiv, 375). 


THE soil in question is chiefly composed of silica and organic matter. 
Plants growing on the uncultivated land yield ashes remarkably poor 
in alkaline salts. The ash of heather contains but 3°8 per cent., and 
the ash of gorse 7°25 per cent.; while gorse grown on similar land 
treated with lime and farmyard manure yielded an ash containing 
13°5 per cent. The ash of a young pine growing on the moor land 


gave 23°5 per cent. of alkaline salts. 
R. W. 


Preservation of Grain in a Vacuum. By Louver (Compt. 
rend., Ixxiv, 421—426). 


Tue storing of grain, biscuit, or flour, is attended with considerable 
loss, chiefly from the attacks of weevils. The author proposes to store 
grain, &c., in large, upright, iron cylinders, having openings at top and 
bottom for the entrance and exit of material. When these are filled, 
a vacuum of about 10 cm. is produced in the cylinders by means of an 
air pump; this effectually destroys insect life, and also dries grain 
which might have been stored ina damp state. The result is a perfect 
preservation of the material. 


R. W. 


Examination of Rye Flour for Foreign Admixtures. By 
C. Sommer (Arch. Pharm. [2], xlix, 1—6.) 


THE only point of special interest in this paper is the discrimination of 
barley-starch from rye, or wheat-starch. The flour is placed on a glass 
slide, and moistened with water; a covering glass is laid upon it; and 
a single drop of oil of vitriol added. If now viewed with a magnifying 
power of 200, the starch-grains of wheat and rye are seen to dissolve 
in a uniform manner ; but the grains of barley starch, after losing their 
external coat, break up into a number of polyhedrons before their solu- 
tion is completed. 


R. W. 
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Analytical Chemistry. 


Litmus Paper as a Reagent. By Cuarites Buiiock (Pharm. 
J. Trans. [3], ii, 704). 


In using litmus paper as a reagent to detect the presence of acids and 

alkalis, the question sometimes occurs, “what amount of acids or 

alkalis is necessary to give a distinct change of colour to the test 
aper P” 

. The following are the results of a few experiments made with the 

view of answering the question, at least approximately :— 

Blue litmus paper should be distinctly blue, but not of a deep shade. 
The directions given by Fresenius in his “ Qualitative Analysis,” 
will afford a sensitive paper; when carefully made it, affords the re- 
actions with one drop of acetic acid No. 8 (30 per cent. acid) in the 
following amounts of water :—In 4 ounces of water it turns red imme- 
diately ; in 6 ounces, completely red in one-half minute; in 10 ounces, 
changes on the edges in a quarter of a minute, and is completely 
reddened in one minute; in 13 ounces it is completely red in a minute 
and a half, and remains red when dry. In 16 ounces of water the limit 
of distinct reaction is found. Reddened litmus paper.—Reddened litmus 
solution should have a purple red colour, and the paper, when dry, 
a distinct red colour free from blue. With one grain of anhydrous 
carbonate of soda in 32 ounces of water, the paper turns blue in one 
minute; in 56 ounces of water, in three minutes; in 64 ounces of 
water, in four minutes; in 80 ounces of water, in seven minutes. The 
limit of distinct reaction is attained with 1 grain of sodium carbonate 
in 160 ounces of water. 

. ee the above experiments the paper was submerged in the 
iquid. 


Application of the Sprengel Mercurial Pump to the Analysis 
of Coke. By Joun Parry (Chem. News, xxv, 98—100). 


Dr. Percy and others have already called attention to the fact that the 
elementary analysis of the best burned coke invariably shows a loss 
of carbon, the loss being so constant that it is generally assumed to be 
due to the presence of gaseous matter ; by inference oxygen and nitro- 
gen. The author finds that coke also persistently retains hydrogen ; 
that different varieties of coal require different degrees of heat to expel 
their volatile constituents, and that even at & white heat, it is often 
impossible to free coke entirely from gaseous matter. 

20 grams of gas coke, which had not been specially heated to a very 
high temperature, were placed in a combustion tube, and heated in the 
vacuum of the Sprengel pump for several hours, the gases being col- 
lected and tested from time to time. 


VOL. XXV. Z 


322 ABSTRACTS OF CHEMICAL PAPERS. 


At the expiration of 23 hours, 301°5 c.c. of gas were obtained, con- 
taining— 
CO;. O. co. H. CH,. N. 
22°80 0°00 13°49 50°00 13°80 0:00 


After seven hours’ heating, 586 c.c. more gas were collected. The 
marsh-gas had now entirely disappeared, while the ratio of hydrogen 
to carbonic anhydride had greatly increased, 93°45 per cent. of the total 
gas being hydrogen. The heating was continued for several hours 
longer, during which time the percentage of hydrogen slightly decreased, 
with a corresponding increase of carbonic oxide and carbonic anhydride. 
Towards the termination of the operation, a small quantity of nitrogen 
was liberated. The total gas obtained from 20 grams of coke, after 
14} hours’ heating, was 1117°2 c.c. 

A sample of coke, prepared from a different vein of coal was next 
examined. 20 grams were taken as before :— 


Gas. CO,. O. co. H. N. 

Heated 2 hours... 28c.c. 7712 — 4153 0:00 17°78 

Again 21 ,, .. 32 ,, 3322 — 0:00 3456 31-00 
44 ” 60 ” 


The coke from this specimen of coal differs from the previous sample, 
not only in containing nitrogen, but also in the ratio of hydrogen to 
carbonic anhydride, the latter gas greatly predominating. This coke is 
in good repute for iron-smelting, while sample No. 1 is never used, 
having been found unfit for use in the blast furnace. 

A number of similar experiments were performed with samples of 
coke derived from various sources ; the results of all so far agree that 
carbonic oxide, carbonic anhydride, hydrogen, and nitrogen were the 
only gases found, oxygen and cyanogen being invariably absent ; how- 
ever, no two samples of coke evolve exactly the same volume of gas, or 
gas of the same composition. 

The author thinks it premature to hazard any suggestion as to the 
effect of the gases shown to be contained in coke, when used in the 
blast furnace. It is, however, probable that they are only eliminated 
at a very high temperature, the carbonic anhydride possibly being 
retained up to the fusing point of cast-iron. He has, however, inva- 
riably found that what is termed weak coke, i.e., a coke of which a 
greater quantity than usual is required to smelt a given quantity of ore, 
always contains the largest proportion of hydrogen, and that nitrogen 
is absent, or present only in very small quantity. 

J. W. 


An Azotimeter. By A. Hovzeav (Ann. Chim. Phys. [4], xxiii, 
469—A75). 


Tuts is a portable apparatus for performing the ordinary soda-lime 
process. The open end of the combustion tube is connected by caout- 
chouc with a delivery tube having a fine point; this tube is bent at 
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right angles, and passes to the bottom of an upright vessel containing 
100 c.c. of water coloured by litmus. The amount of ammonia evolved 
is determined from the quantity of standard acid required to neutralise 
the water. The neutralisation by acid is carried on during the progress 
of the combustion. The author recommends this method for the ana- 
lysis of manures, and describes it as more speedy than that usually em- 
ployed, and quite as accurate. 
R. W. 


Estimation of Nitric Acid. By A. Wacyer (Dingl. Polyt. J., 
eci, 423—.426). 


InsteaD of determining (Chem. Soc. Journal, 1871, p. 753) the 
chromic acid formed by the fusion of nitre with chromic oxide and 
sodium carbonate in an atmosphere of carbonic anhydride, Wagner 
now proposes to collect the nitric oxide evolved over mercury by 
charging the gas-tube with a standard solution of sodic hydrate and 
oxygen gas. The combustion is effected in a manner analogous to an 
ordinary nitrogen determination by Dumas’ method. When no more 
oxygen is absorbed on agitation of the liquid, an aliquot part of the 
soda-solution is titrated back with normal sulphuric acid. 

In order to determine nitric acid in potable waters, the author eva- 
porates with sodic carbonate and pure potassic permanganate; the 
latter partly destroys the organic matter, partly converts it into oxalic 
acid, which is not further acted upon in alkaline solution, but is readily 
oxidized in an acid solution. It is recommended to have always 
sufficient permanganate present to produce a deep rose-coloured solu- 
tion. The concentrated saline residue is then filtered, and, when cold, 
rendered just acid with dilute sulphuric acid, whereby the oxalic acid 
is destroyed. Slight excess of permanganate solution should be 
added before rendering the solution again alkaline by means of baryta- 
water. A few drops of sodic carbonate are added to the solution, 
filtered, evaporated to complete dryness, and the saline residue mixed 
with excess of chromic oxide, and heated as described.* 

Ww. ¥. 


Determination of the Temporary Hardness of Waters. 
By A. WaGwner (Dingl. Polyt. J., eci, 426—427). 


To avoid the errors arising from determining the temporary hardness 
in waters rich in magnesia salts, by Clarke’s soap-solution, the author 
proposes to add oxalic acid to the water (250 c.c.), heated to boiling 
till the whole of the carbonic acid in the calcic and magnesic carbonates 
has been displaced, the excess of oxalic acid showing an acid reaction 
with litmus-paper. He employs a standard solution containing 2:250 
grms. of pure crystallised oxalic acid per litre, 1 c.c. of which corre- 
sponds to ‘001 grm. of CaO, or ‘001786 grm. of CO;,Ca; the magnesia 


* The difficulty of absorbing the large quantities of carbonic anhydride required 
to displace, first the air, and subsequently the nitric oxide formed, by a dilute 
standard solution of soda, militates against this method.—W. V. 
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being, as in Clarke’s soap-test method, expressed in lime-units. The 
litmus-paper should be prepared by means of white note-paper, and 
not from filter-paper, and its delicacy should be determined by adding 
to 250 c.c. of distilled water, gradually, oxalic acid solution, till a drop 
of the water just reddens the litmus-paper. The quantity of acid so 
employed is deducted from the oxalic acid used to decompose the earthy 
carbonates. The author mentions incidentally, that a drop of carbolic 
acid water added to litmus-solution, most effectually prevents its de- 
composition, even in close vessels. 

The results obtained, and checked by gravimetrical methods, are very 
satisfactory. 

W. V. 


A Delicate Test for Nitric Acid in Water. By Epwarp 
Nicuotson (Chem. News, xxv, 89). 


Tue ferrous sulphate test being uncertain for quantities less than 1 in 
100,000, a modification of Kersting’s brucine test has been tried 
instead. 1c.c. of the water is evaporated to dryness, the residue 
moistened with a drop of pure sulphuric acid, and a fragment of 
brucine moved about in the liquid; ‘0001 gram of nitric acid per litre 
was thus readily detected by a rose coloration. . 

C. G. S. 


On the Normal Constituents of Rain-water and Snow, and 
the Estimation of the Nitric Acid. By Fr. GoppELsRoEDER 
(J. pr. Chem. [2], iv, 189—154). 


In a lengthy and verbose memoir, the author passes in review the 
different reagents for recognizing in rain-water or snow the hitherto 
discovered normal constituents, namely, hydrogen dioxide, nitrous and 
nitric acids, and ammonia. Passing over his theories about minus and 
plus ozone, or ozone and antozone, we merely note that he advocates 
Marx’s improved method for determining small quantities of ammo- 
nium nitrate in rain-water and snow in the presence of hydrogen 
dioxide, by means of sulphindigotic acid. 

His experiments*—98 in number—extend over a period of nine 
months,—from October, 1870, to June, 1871, and are summed up in 
the following table, containing the maximum and minimum amounts of 
nitric acid—present as ammonium nitrate—in 1,000,000 parts of rain 
or snow-water :— 


* It is to be regretted that none of these experiments were checked by the author 
by any of the more accurate, although more tedious, methods known for the estima- 
tion of nitric acid.—W. V. 
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| Minimum | Maximum 
Total 
amount of | Amount contained in 1,000,000 parts of the 
Months 1870-71. rain and collected rain or snow-water. 
snow-water. 
Nitric | Ammonium | Nitric | Ammonium 
| acid. nitrate. acid. nitrate. 
October, 1870...... | 101-2 mm. | trace trace 136 20°1 
November ,, ......| 123°9 ;, 5 i 1°2 1°8 
December ,,......| 91°2 ,, 4, 6 5-3 7°8 
January, 1871 ....| 37°4 ,, 3:1 4°6 5°3 7°83 
February ,, ...... 38°5 ,, 2°2 3°2 4°4 6°5 
March ,,...... 27°, 2°6 3°8 12°3 18 °2 
April je oseeinel| Be OH 4 2°2 3:°2 4°6 6°8 
May i, we ees ae . 2°2 3 °2 10° 14°8 
June » soeexst MSOs 2°3 3:2 6:2 9:1 


Former observers, among whom Barral, Bobierre, Boussingault, 
Bineau, and Knop, found from 01 to 16 parts of nitric acid. 

The author recommends the four following tests for ascertaining the 
sanitary condition of atmospheric waters :— 


1. Examining quantitatively for hydrogen dioxide by means of tinc- 
ture of guaiacum and green vitriol. 

2. Schoenbein’s test for nitrous acid by means of potassic iodide 
and starch in an acidulated solution. 

3. A quantitative test for ammonia and ammonium salts respectively, 
by means of a solution of corrosive sublimate, and a solution of 
potassic hydrate or carbonate. 

4. A quantitative estimation of the nitric acid by means of a stan- 
dard solution of sulphindigotic acid. 


When more than mere traces of nitrites are present in the waters, 
they should be determined by means of a solution of permanganate in 
presence of free acid (SO,H,). 

The author records also an extensive series of nitric acid estimations 
by the above method, in pump and spring waters of the town of Basel ; 
the amounts ranging from ‘001 to ‘4004 grm. per litre. 

Referring to an obvious objection raised by Scheurer Kestner (Bul- 
letin de la Société industrielle de Mulhouse, June, 1870, page 324), that 
nitrites act upon indigo-solutions simultaneously with and in like 
manner to nitrates, the author promises further experiments. Although 
he points out the rarity of the occurrence of the nitrites in good spring 
waters, and the changeable and transient nature of nitrous acid—a 
mere intermediate product of oxidation, between the nitrogen of the 
ammonia on the one hand, and that of the nitric acid on the other, —he 
nevertheless admits that a water containing more than mere traces of 
nitrites is unfit for drinking purposes. 


W YV.« 
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Analysis of Phosphatic Manures. By R. Fresenius, C. Nev- 
BAUER, and EH. Luck (Zeitschr. f. Anal. Chem., x, 133—158). 


Or the methods of analysis in common use, the molybdenum method is 
the most accurate, and the only one perfectly satisfactory under all 
circumstances ; it should be performed as previously directed (Zeitschr. 
vi, 403), omitting, however, the correction for the solubility of ammo- 
nio-magnesium phosphate. The ammonia solution of the molybdenum 
precipitate should be nearly neutralised with hydrochloric acid before 
adding the magnesia-mixture, a little dilute ammonia being afterwards 
added. The bismuth, uranium, lead, mercury, and tin methods, are 
admissible only when iron and aluminium are absent ; in the presence 
of either of these bodies, the methods in question can only be used with 
serious modifications, which rob them of all their special advantages. 
The use of tartaric or citric acid, to keep iron and aluminium in solu- 
tion during the precipitation of phosphoric acid by magnesia, does not 
yield very satisfactory results, since basic magnesium tartrate or citrate 
is often precipitated with the phosphate,* and because the solubility of 
the ammonio-magnesium phosphate is increased by the presence of 
ammonium tartrate or citrate. 

The volumetric uranium method, as ordinarily used, is trustworthy 
only when alkalis and magnesia are the only bases present. If citric 
acid is used to keep iron and aluminium in solution during the titra- 
tion, some uncertainty is introduced, as free citric acid increases the 
solubility of uranium phosphate, and thus tends to give low results, 
while ammonium citrate, by diminishing the delicacy of the ferrocya- 
nide-test, tends to give high results. If lime be present the results are 
apt to be low, since calcium phosphate partially separates from an 
acetic acid solution on heating, and thus a portion escapes the action 
of the uranium. The authors get rid of this error by reversing the 
process, and add a cold acetic solution of the phosphate to a hot solu- 
tion of uranium, till the ferrocyanide-test just ceases to act. 

When nitric acid acts on a phosphorite, the greater part of the iron 
remains undissolved, and with it a small portion of the phosphoric 
acid. Cold 5 per cent. sulphuric acid (Graham’s method) dissolves 
very little iron, and all but ‘1 per cent. of the phosphoric acid. Hy- 
drochloric acid takes up the whole of the phosphoric acid and iron. 
The authors recommend solution in hydrochloric acid, followed by the 
molybdenum method, in all cases where scientific accuracy is desired ; 
but for ordinary use the following method is recommended as very 
exact, and occupying far less time. 

110 ce. of 5 per cent. sulphuric acid are taken: 5 grams of the very 
finely-ground phosphorite are placed in a mortar, rubbed slowly with 
some of the acid till brought to a soft paste, then diluted with water, 
and the suspended matter is decanted into a flask graduated for 253 c.c., 
the residue being treated as before. When both phosphorite and acid 
have been thus brought into the flask, the whole is agitated from time 
to time during four hours. The flask is next filled to the mark: it 


* IT have never obtained any precipitate by treating magnesia-mixture with citric 
acid, though varied conditions have been tried ; with tartaric acid, on the contrary, 
it is easy to obtain a precipitate.—R. W. 
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then contains 250 c.c. of fluid; and the solution is filtered. 100 c.c. 
of the filtrate are placed in a flask graduated for 200 c.c., treated with 
excess of caustic soda, and then with acetic acid, till it ceases to 
diminish the precipitate ; the flask is then filled to the mark, and after 
standing in the cold the solution is filtered ; the precipitate is weighed, 
and reckoned as ferric phosphate. The phosphoric acid in the solution is 
determined by the improved volumetric uranium method already men- 
tioned. The known quantity of uranium acetate employed is mixed 
with sodium acetate and acetic acid, and kept at a temperature of 
30°—40° during the titration. 

In the analysis of superphosphate the soluble phosphate is best sepa- 
rated according to the directions given in Zeitschr., vii, 304; its quantity 
should be determined by the molybdenum method, or by that above 
described. 

Superphosphates also contain ‘ reduced phosphates,” resulting, 
according to some, from the action of monocalcic phosphate on 
oxide of iron or alumina; according to others, from the action of the 
same body on undecomposed tricalcic phosphate: for the estimation of 
these reduced phosphates, sodium bicarbonate, and ammonium oxalate, 
have been confidently recommended. ‘The authors took the precipitate 
obtained by adding excess of ordinary sodium phosphate to calcium 
chloride (chiefly dicalcic phosphate) as a type of reduced phosphate. 
Prolonged boiling with sodium bicarbonate only removed about half the 
phosphoric acid present in this substance; half an hour’s boiling with 
ammonium oxalate removed more than ;%ths of the phosphoric acid; but, 
unfortunately, ammonium oxalate also acted energetically upon natural 
phosphorite. A solution of neutral ammonium citrate, sp. gr. 1:09, 
was found to answer the purpose required ; it had practically no action 
on natural phosphorite, and decomposed the precipitated phosphate 
almost completely. The authors propose to estimate reduced phos- 
phates by exhausting 2 grams of superphosphate with cold water, 
bringing the residue to fine powder, and digesting it for half an hour 
with 100 ¢.c. of ammonium citrate at a temperature of 30°—40°. 
Instead of determining phosphoric acid in the solution thus obtained, 
which would involve previous destruction of the citric acid, it is better 
to determiue phosphoric acid in the unacted-on residue; this, in con- 
junction with a determination of soluble phosphate, and of total 
phosphoric acid, will give the reduced phosphates by difference. 

Test experiments are given throughout the paper. 

R. W. 


New Method of Detecting Arsenic for Pharmaceutical 
Purposes. (Dingl. Polyt. J., ecii, 385.) 


A LITTLE stannous chloride and 4 to 6 c.c. of pure hydrochloric acid of 
sp. gr. 1:12, are shaken together in a test-glass, till the salt is dissolved, 
and to the solution in the glass is cautiously added, drop by drop, 
2 to 3.c.c. of a sample of concentrated sulphuric acid, which is to be 
tested for arsenic, the liquid being gently agitated after each addition. 
If no arsenic is present the solution remains colourless and clear, if it 
be present, a yellow coloration is produced, changing to brown, and 


328 ABSTRACTS OF CHEMICAL PAPERS. 


finally to dark greyish-brown. If a 500,000th part of arsenious acid 
be present, a faint yellow is the result, changing after half an hour to a 
brownish shade This reaction is considered very little inferior in point 
of delicacy to that in the “ Marsh-test.” 

W. S. 


The Assaying of Bismuth Ores, and Separation of Bismuth 
from other Metals. By Huco Tamm (Chem. News, xxv, 85— 
100). 


THE subject is divided into two sections—l. The extracting or assaying 
of bismuth ores. 2. The refining of crude bismuth. 

The reduction of an ore of bismuth, when free from admixture with 
other ores, is an exceedingly simple and well known metallurgical 
operation, but the direct separation of bismuth from ores containing a 
large proportion of copper is a problem which has always presented 
great difficulty, inasmuch as copper and bismuth behave in nearly every 
instance, in an identical manner with docimastic reagents. The author 
has, however, succeeded in devising a process which is capable of 
effecting readily and practically the separation of these two metals. He 
finds that, in presence of an alkaline flux, bismuth sulphide is instantly 
reduced by carbonaceous matter, whilst copper sulphide is unattacked. 
The application of this reaction is simple. 

If the metals exist already in the state of sulphides, it is only neces- 
sary to fuse them with the ordinary reducing mixture, to which a little 
sulphur has been added, to prevent any desulphurisation of the copper 
by the alkali. The yield of bismuth will be found tolerably free from 
copper. : 

in the treatment of oxidated ores, the operation is conducted in a 
similar manner, but a larger amount of sulphur is required, since the 
whole of the metals have to be sulphurised. The following proportions 
are recommended for the flux :—Sodium carbonate, 5 pts. ; salt, 2 pts. ; 
sulphur, 2 pts.; charcoal, 1 pt. Two or three parts of this flux are 
required for the reduction of three parts of ore. 

In the extraction of bismuth by the sulphur-carbon process, there is 
a loss of about 8 per cent. of the bismuth contained in the ore. 
Although this loss is unavoidable, it is partly compensated by the 
elimination during the operation of a considerable quantity of arsenic, 
antimony, and lead, so that the crude metal obtained by this process 
is not so impure as the corresponding metal obtained by the direct 
reduction of the oxidated ore. 


Refining of Crude Bismuth. 


Separation of Bismuth from Arsenic.—The bismuth is melted at a 
bright red heat, under a cover of borax, and strips of iron are plunged 
into the molten metal. The arsenic rapidly combines with the iron, 
forming an arsenide, which rises to the surface of the metal. When 
the iron is no longer attacked, the whole is allowed to cool, and the 
bismuth while still fluid, decanted from the iron arsenide, which soli- 
difies more rapidly. 

Separation of Bismuth from Antimony.—The best way of separating 


a 
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these two metals is by melting the alloy with a quantity of bismuth 
oxide, equal to three times the weight of antimony contained in the 
metal. The bismuth oxide is instantly reduced to the metallic state, 
while the antimony is converted into oxide. The latter, in combination 
with a little bismuth oxide, floats on the surface of the pure metal, 
whence it can be easily removed. 

Separation of Bismuth from Copper.—The complete elimination of 
copper from bismuth is effected by treating the alloy at a low red heat, 
with potassium sulphocyanide. One part of a mixture of 8 pts. of 
potassium cyanide, and 3 parts of sulphur is thrown over 16 parts 
of the metal, melted at a low temperature. As soon as the reaction 
takes place, the crucible is covered, and when all deflagration has ceased, 
the metal is well stirred with a clay stirrer, the flux allowed to set, and 
the fiuid metal poured out. The bismuth will be found perfectly free 
from copper. 

The author has been unable to devise a process for the purification of 
bismuth from lead, which can be considered really satisfactory as a 
metallurgical operation. J. W. 


On the Methods of Sugar Estimation. By W. Pituirz 
(Zeitschr. f. Anal. Chem., x, 456—463). 


Tue author has compared the methods of Fehling and Knapp. The 
latter method is based upon the reduction of mercury cyanide solution 
by grape-sugar, and not by cane-sugar, on boiling. As long as any 
cyanide is undecomposed, a drop of the solution placed on filtering paper, 
gives, if a drop of ammonium sulphide be held on a rod over it for a half 
minute, a brown spot. 

These two methods the author has found to give very concordant 
results. 

The method of estimating grape sugar by the amount -of carbon 
dioxide given off whilst undergoing fermentation, has also been tested 
by the author, 100 parts sugar being supposed—as Pasteur says—to 
give off 46°7 parts CO,. This method was found to give, for many 
reasons stated by the author, results much too low. 

The polarisation method is regarded by the author as trustworthy, 
only when a solution of a sugar which turns the plane of polarisation 
in one direction is tested; if any substance influencing the direction 
of turning be present, besides the sugar, the results are not to be 
trusted. 

The author also remarks that a sugar-solution exposed to the air, 
and tested at intervals, shows a less and less percentage amount of 
sugar. 


M..M. P. M. 


On the Solutions of the Compounds of Glycerin with Copper 
(or Bismuth) Oxide in Caustic Soda. By Junius Léwe 
(Zeitschr. f. Anal. Chem. x, 452—454). 


Tue author refers to a former communication regarding grape-sugar 
estimation by means of the compound of glycerin and copper oxide in 
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a caustic soda solution, and he now says that this solution, whether in 
the dark or in daylight, keeps unchanged. 

To prepare the solution the author recommends that hydrated copper 
oxide, glycerin, and caustic soda-solution be warmed with a little water 
on the water-bath. He gives the following data :— 

15°305 grm. hydrated copper oxide, 30 grm. glycerin, 80 c.c. soda- 
solution of sp. gr. 1°34, to be dissolved in 160 c.c. water, and the solu- 
tion made up to 1155 c.c. Of such a solution 10 c.c. = ‘05 grm. dry 
grape-sugar. 

Hydrated bismuth oxide may be substituted for copper oxide. 
15 grm. basic bismuth nitrate and 30 grm. glycerin, gently heated on 
the water-bath with 60—70 c.c. soda solution of sp. gr. 1°34 and 
130—160 c.c. water, form a clear solution which may be made up with 
water to 700—800 c.c. without precipitation. 

From such a solution grape-sugar precipitates, on warming, grey, 
finely divided metallic bismuth. M. M. P. M. 


Examination of Citric Acid for Crystals of Tartaric Acid. 
(Dingl. Polyt. J., ccii, 387). 


Hacer has contrived the two following methods for this purpose. A 
solution of 4 grms. potassium hydrate in 60 c.c. water is mixed with 
30 c.c. of 90 per cent. spirits of wine, and poured on one or two glass 
plates, so that the liquid stands not less than 6 mm. high. Small and 
large crystals of the citric acid to be tested are now placed in the solu- 
tion, about 3 to 5 centimetres distant from one another. The plates 
are on no account to be disturbed. In two or three hours the citric 
acid crystals are nearly, if not quite dissolved, and in each of their places 
is left a small, delicate, white, powdery patch. The tartaric acid crystals, 
on the contrary, appear dissolved to a small extent only, whitish and 
opaque, and with either an enclosure of white acicular crystals, or sur- 
rounded by an aggregate of small crystalline groups, lying one upon 
another. The citric acid crystals, after several minutes under the action 
of the alkaline solution, appear clearer and more transparent, the tar- 
taric acid crystals muddy and whitish. The second process consists in 
placing the crystals with the same precautions in a dilute, transparent 
solution of potassium permanganate, made strongly alkaline by addi- 
tion of fused potassium hydrate. After one or two hours tartaric 
acid crystals, which as a rule are not quite dissolved, will be found to 
have left a yellow or colourless spot. Citric acid, on the contrary, 
ives a green colour, with a tinge of blue; the crystals are usually dis- 
solved. The first plan is the best and safest; in either case the mode 
of procedure described must be strictly adhered to, or the results will 
be considerably modified. Perfectly pure citric acid gives no whitish 
spot, but the commercial acid never fails to do so. —_ 


Detection of Piperine. By H. Hacer (Chem. Centr., 1872, p. 96). 


Aw alcoholic extract is treated with a drop of concentrated nitric acid, 
then warmed and cooled, and this treatment is repeated till the piperine 


; 
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is obtained as dark-coloured drops floating in the liquid. This is cooled ; 
a 10—15 per cent. solution of caustic potash is added; and the vapour 
given off on gentle boiling is passed into water, by which it is rapidly 
absorbed. The water smells strongly of ammonia and pepper, and 
gives the following reactions:—With potassium iodide a dark brown 
precipitate; with phosphomolybdic acid a light yellow precipitate 
soluble in excess of ammonia; with potassium-cadmium iodide a gela- 
{ tinous; and with potassium-mercury iodide a white precipitate, easily 

soluble in dilute sulphuric acid. Mercuric chloride gives a white pre- 
cipitate. With bromine waiter there is a cloudiness which passes away. 
With silver nitrate ensues a greyish brown precipitate, soluble in caustic 
ammonia, the solution, on boiling, giving reduced silver. 


| M. M. P. M. 


Use of Phenol for detecting Narceine and Curarine in 
Chemico-legal Investigations. By F. Satomon (Zeitschr. f. 
Anal. Chem., x, 454—456). 


I. Narceine.—-After the usual treatment, the residue, which has been 
exhausted by alcohol, is taken up in water, and shaken with ether and 
amyl alcohol successively ; or, if Dragendorff’s method of testing for the 
two alkaloids be adopted, then the author recommends to treat first 
the acid, then the alkaline solution with petroleum ether, benzol, amyl 
alcohol, and chloroform. 

The narceine is then partly dissolved in the amyl alcohol, where it 

e is detected by evaporation, but chiefly in the alkaline watery solution. 

This is neutralised with dilute sulphuric acid, an equal volume of phenol 
is added, and the liquid shaken. The clear separated phenol solution is 
washed witha little water, and evaporated in a small basin; the residue 
is dissolved in water ; the solution neutralised, and evaporated to dryness 
in the water-bath; the residue dissolved in absolute alcohol; and the solu- 
tion is evaporated down. The narceine is thus obtained almost pure. 

II. Curarine—This alkaloid may be detected in a similar manner. 
After treatment with benzol, &c., the curarine remains entirely in the 
watery alkaline or acid solution; this is neutralised, treated with 
phenol, and evaporated; the residue is extracted with acidified water, 
neutralised, and evaporated; and this residue is dissolved in absolute 
alcohol, whereupon the alkaloid is obtained nearly pure. 

M. M. P. M. 


New Process for the valuation of Aniline Colours. By Armanp 
3 Miter (Dingl. Polyt. J., ecii, 458—463). 


Two-rTentas of a gram of the particular colour in a pure state is to 
be dissolved in 100 c.c. of collodion, and the solution poured over a 
clean glass plate laid at an angle of 60°. An equal weight of the 
material to be valued is to be dissolved in 50 c.c. of the same collodion 
and a drop or two poured on another giass plate at the same angle. If 
after drying the two films have an equal intensity of colour, the 
material obviously contains 50 per cent. of pure colouring matter ; if, 
however, the second film be darker, the solution from which it proceeds 
’ is to be gradually let down by addition of measured quantities of the 


| 
| 
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collodion till it gives a film of the same depth of tint as the standard. 
The number of c.c. of collodion, employed in all, expresses the per- 
centage of pure colouring matter. C. H. G. 


Separation and Quantitative Determination of the different 
Cinchona Alkaloids. By J. E. pp Vris (Pharm. J. Trans. [3], 
ii, 642—645). 

THE process introduced by the author for the separation and quanti- 

tative determination of the cinchona alkaloids is based upon the 

following facts :— 

1. The great solubility of quinine and amorphous alkaloid in ether, 
and the relative insolubility of quinidine, cinchonine, and cinchonidine 
in this liquid. 

2. The great solubility of the iodosulphate of amorphous alkaloid in 
alcohol, and the very slight solubility of the iodosulphate of quinine 
(herapathite) in the same. 

3. The difference of solubility in water between the tartrate of cin- 
chonidine and the tartrates of cinchonine and quinidine. 

4, The difference in solubility between the hydriodate of quinidine 
and the hydriodate of cinchonine in water and alcohol. 

The application of these facts to the determination of the respective 
cinchona alkaloids is conducted in the following manner :— 

5 grams at least of the pulverised mixed alkaloids are digested with 
50 grams of ether, and filtered, whereby the alkaloids are separated 
into two groups. 

A. Part soluble in Ether —The ether is evaporated, the residue dis- 
solved in 10 parts of proof spirit, acidulated with one-twentieth of sul- 
phuric acid, and alcoholic iodine added until a precipitate is no longer 
formed. The quinine is thus precipitated as herapathite. One part of 
herapathite washed, and dried at 100°, represents 0°565 parts of pure 
quinine. The liquid separated from the herapathite is mixed with an 
alcoholic solution of sulphurous acid, then neutralised with caustic soda, 
heated on a water-bath to expel alcohol, and mixed with an excess of 
soda. The precipitate consists of amorphous alkaloid, with perhaps 
traces of quinidine and cinchonidine. 

B. Part insoluble in Ether.—The insoluble alkaloids are dissolved in 
40 parts of hot water with the aid of a little dilute sulphuric acid, the 
acid being so adjusted that the solution shall preserve a faint alkaline 
reaction. 
whole allowed to remain for twelve hours. The cinchonidine will be 
found separated as tartrate, which may be collected and dried at 100°. 
One part of this tartrate represents 0°804 parts of cinchonidine. The 
filtrate is mixed with a solution of potassium iodide, which precipi- 
tates the quinidine as a sandy crystalline powder, provided that the 
quinidine be not very small in quantity relatively to the cinchonine ; 
otherwise the precipitate is often resinous. One part of the hydriodide 
dried at 100° represents 0°718 parts of anhydrous quinidine. 

The liquid separated from the quinidine is precipitated by caustic 
soda, whereby the cinchonine is obtained; it is collected and dried as 


in the previous instances. 
The author designates as “amorphous alkaloid’ the dextrogyrate 


To this liquid, a solution of Rochelle salt is added, and the- 
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substance soluble in ether. He thinks that it may possibly prove to be 
identical with Pasteur’s quinicine.* 
J. W. 


Determination of Uric Acid. By E. Saixowsx1 (Pfliiger’s 

Archiv., v, 210—222). 
In a former research Salkowski found that all the uric acid in urine 
was not precipitated by hydrochloric acid, but that a considerable 
additional quantity of acid could be afterwards obtained from the urine 
by precipitating the magnesia and lime with ammonia, then the 
uric acid with silver nitrate, and decomposing the latter precipitate 
with hydrogen sulphide. The silver precipitate obtained by this 
process was more stable when the uric acid was first precipitated in 
great part by hydrochloric acid than when the whole was thrown 
down as a silver compound. This he supposed to be due to the 
former precipitate being a combination of uric acid, magnesia, and 
silver, the magnesia in the urine not having been all precipitated by 
the ammonia, and the latter precipitate being a combination of 
uric acid and silver merely mixed with the double salt, the quantity 
in the urine being too small to form a double compound with the 
whole of the uric acid. The present research was undertaken with a 
view to discover what proportion of the uric acid was not thrown 
down by hydrochloric acid, so that an allowance could be made for it. 
Unluckily, however, it was found that the amount was not constant. 
In order to get all the uric acid thrown down as a double salt of 
magnesia and silver, the author precipitated the urine, partly freed 
from uric acid by hydrochloric acid, with ammonia and magnesia 
mixture instead of ammonia alone, filtered immediately, and then 
proceeded as before. By this change in the method of proceeding 
the silver precipitate is more stable, and it neither loses uric acid 
during washing nor does a reduction of the silver occur at the expense 
of the uric acid. 

With a little practice the silver salt may be completely decomposed 
and any error from this source avoided. Any error from slight 
solubility of the precipitated uric acid in hydrochloric acid and in 
wash-water is very slight, and is counterbalanced by the colouring 
matter precipitated. 

From a table of 28 experiments, the following are extracted :— 


No. UDric acid in 200 e.e. Uri . 
of || Urine in é.c Specie : sa coy 
experi- “| gravity. | absolute 
ment. By HCl. [By AgNO;. Total. amount. 
15....| 1040 1019 | 00275 | 0-031 | 0-0585 0 °304 
16....| 880 not all] 1°018 | 0-087 0-026 | 0-113 0°477 
17....| 1230 1-018 | 0°033 0-070 (!) | 0°103 0 633 
19....| 1500 1014 | 0(!) 0:031 | 0-031 0-232 
23... am 1-018 | 0-037 | 0-044 | 0-081 = 
26....| 900 not all} 1:°017 | 0°0085(!) | 0-059 (!) | 0 0675 _ 


* See page 106 of this volume. 
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The other experiments show that the uric acid not precipitated by 
hydrochloric acid, but precipitated by silver, is about 0°03. Higher 
amounts, however, occur, as in experiments 23, 26, and 17, in which 
the urine when tested only by hydrochloric acid seemed poor in uric 
acid, whereas it was really not so. In No. 23 only half the uric acid 
was precipitated by hydrochloric acid, and in 19 none at all. 

Other experiments made by precipitating the urine with magnesia mix- 
ture, and then with silver nitrate, show that the numbers contained in the 
above table indicate the correct amount of uric acid, and that the error 
occasioned in the old method by its solubility is not compensated by 
the colouring matter thrown down with it. 

The uric acid in urine cannot be estimated directly by estimating 
the silver in the silver precipitate, as this has not a constant com- 
position. 

T. L. B. 


Modification of Pettenkofer’s Test for Bile Acids in Urine. 


By Gustav. STrRassBurG (Pfliiger’s Archiv., iv, 461—465). 


On testing icteric urine for bile acids by Hoppe-Seyler’s methods, using 
Neumann’s improved Pettenkofer’s test, Strassburg was only able to 
get a yellow, but nevera cherry or violet colour, which showed that the 
amount of bile acids present in the urine, even in cases of intense jaun- 
dice, is very small. He was able to detect them by a new and exceed- 
ingly delicate test, which has the further advantage of being easily 
applied by any physician at the patient’s bedside. His process is :— 
Add to the urine a little cane sugar; dip a piece of filtering paper into 
the urine; allow it to dry; put a drop of pure sulphuric acid upon it, 
and allow the acid partially to run off. In a quarter of a minute a 
beautiful violet colour appears, which is best seen by transmitted light. 
By this means 0:00003 gram of glycocholic acid can be detected. The 
author attributes the great delicacy of the test to the circumstance 
that if water is absent, the charring which would otherwise occur and 
obscure the reaction, is prevented. 
T. L. B. 


Determination of the Quality of Potable Waters. 
By G. Biscuor (Zeitschr. f. Anal. Chem., x, 441—452). 


Contains descriptions and figures of the microscopic appearances pre- 
sented by the evaporated residues of potable waters contaminated with 
various kinds of organic matter. 


Instructions for the Examination of the Mineral Waters of Baden, under- 
taken at the instance of the Minister of the Interior of the Grand Duchy 
of Baden, under the direction of Prof. Bunsen (Zeitschr. f. Anal. 
Chem., x, 391—440). 
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Technical Chemistry. 


Notes on the Loss of Soda in Leblane’s Process. By James 
Macrear (Chem. News, xxv, 54). 


I. Loss in the Sulphate Manufacture. 


1. As undecomposed salt. In well-conducted works this loss is 
never over 23 per cent., and should not be under 2 per cent., as a loss 
of sulphuric acid would then ensue in furnacing. 

2. As loss in the process. This loss may vary from 1 to 0°05 per 
cent. 


II. Loss in Converting the Sulphate. 


1. As undecomposed sulphate; about 1°53 per cent. of the crude 
sulphate employed. -_ 

2. As sulphide, sulphite, hyposulphite, &c.; undetermined ; can be 
prevented by taking due precautions. 

3. Volatilised and lost mechanically ; undetermined; can be pre- 
vented by taking due precautions. 

4. Loss during lixiviation. Partly represented by insoluble and 
partly by soluble compounds left in the waste. The former sometimes 
attains 3 to 4 per cent. of the soda. 

5. By secondary decomposition, as in the exposure of the ball soda 
to air and moisture, and the consequent formation of calcium sulphite, 
hyposulphite, and sulphate, which are converted into corresponding 
sodium salts, in the solution, also in the tanks, by the water being too 
hot, or the digestion too much prolonged, and the consequent forma- 
tion of sodium sulphide. This constitutes the chief source of loss, 
amounting to 2°68 per cent. on the original soda. 

6. By the presence of iron and the formation of the double sulphate 
of iron and sodium. 

The average loss was found to be— 


As neutral salts contained in the products ...... 7°09 
TONED So tive Havens céeuceecenedue 6°36 
Loss in the process .... 13°45 

Ww.s 


Decomposition of Nitrous Sulphuric Acid by means of Glover’s 
Towers. By F. Bove (Dingl. Polyt. J., ccii, 448—453). 


Tue author considers that, when the material burnt in the ovens does 
not give rise to so much flue dust as to necessitate the use of a settling 
chamber, and so prevent the application of the heat of the ovens to the 


_ concentration of the acid produced, it is more economical to adopt 


Gerstenhofer’s arrangement; and to decompose the acid from the 
Gay-Lussac’s apparatus in the so-called ‘ cascade.” 


C. H. G. 
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The Industrial Out-turn of a Layer of Potassium Chloride at 
Kalutz in Galicia. By A. Jacor (Dingl. Polyt., ccii, 477). 


THE mine has been worked for many years for rock-salt, and about 
three years ago sylvine and kainite were discovered. The kainite 
gives by analysis MgSO, 30:04 per cent., KCl 29°46 per cent., NaCl 
20°67 per cent., and CaCl, 1:27 per cent. 
At present the yield of potassium chloride is over 81100 kilo- 
grams per day. 
C. H. G. 


Baryta Glasses. By H. EH. Bevraru (Dingl. Polyt. J., ccii, 

4.22—433). 
THE author having the opportunity, as director of some glass works 
near Dorpat, of making experiments on a working scale, has endea- 
voured to determine how far baryta can be advantageously used as a 
substitute for other “alkalis.” Setting out with the admission that 
no glass which does not approach more nearly to the composition of 
RO.3Si0, then to RO.2Si02, can be of practical value, on account of 
its easy decomposibility by water, &c., he has attempted to prepare 
glasses approaching the former composition, in which more or less of 
the “ alkali’? has been replaced by baryta. A glass containing silica 
58°48, baryta 30°56, potash 10°96—melted well—~blew easily—had a 
medium hardness, and considerable lustre. As compared with a similar 
lime-glass (i.e., with an equivalent of lime in place of baryta), it was 
found to be of greater specific gravity and lustre, and more fusible; in 
resistance to chemical reagents it seemed to stand between lime and 
lead glass. 

Attempts to increase the quantity of baryta in proportion to the 
other basic constituents, or. to make the glasses more acid, resulted in 
obtaining masses which became devitrified on cooling. Although 
glasses containing no alkali can be prepared from silica, lime, and 
baryta, they are practically infusible if they contain more silica than 
corresponds to RO.2Si0,, and these are so easily decomposed as to be 
worthless. 

The author concludes that baryta can only be substituted for the 
lime, and not for the alkali of glass. 


©. Bt. G. 


Portland Cement. By F. Scuorr (Dingl. Polyt. J., ccii, 
434—446). 


Tue author gives the analyses of the fine and of the sandy parts of 
good Portland cement, and remarks that the composition approaches 
to that which a mixture of 2 parts dry hydrate of lime and 1 part clay 
would give. He then quotes a great number of experiments made by 
mixing the cement with various acid and saline solutions, instead of 
water. The most noteworthy of these are those made with the car- 
bonates of soda, potash, and ammonia, which cause the cement to set 
with great rapidity, and to acquire a hardness so great that it can 
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hardly be scratched by a knife, and a compactness such that it can be 
written on, without the ink exhibiting any tendency to run. 


C. H. G. 


Note on Steam Boiler Explosions. By M. Mrtsews (Ann. 
Chim. Phys. [4], xxiv, 218—222). 


Tue author starts with the supposition that many steam-boiler explo- 
sions are caused by the water assuming the spheroidal state, and being 
suddenly converted into vapour. He finds that the spheroidal state 
can be, to a great extent, prevented by furnishing a capsule with a 
number of spikes, which conduct the heat from the capsule to the 
water, and produce a regular evolution of steam. The production of 
the spheroidal state is not entirely overcome in this manner ; but it is 
extremely difficult to obtain water in this condition with such an 
apparatus. The author, therefore, recommends that the interior of 
steam boilers should be thus furnished. 


A. P. 


Means of Protecting Textile Fabrics, &c., from Fire. 
By A. Parerno (Ann. Chem. Pharm., clxi, 282—284). 


Tue author reviews several substances which are used for this purpose. 
Some of them, as sodium tungstate, answer very well, but are objec- 
tionable on account of the cost. The author has made numerous 
experiments with various substances in their power of rendering fabrics 
non-inflammable. He recommends the following as being quite equal 
to sodium tungstate. A mixture is made (shortly before required) of 
4 parts of borax and 3 parts magnesium sulphate ; this is dissolved in 
20—30 parts of warm water, and the dry fabric dipped into the solu- 
tion, wrung out, and dried. 

The action seems to be to form an insoluble magnesium borate, 
which envelopes the fibres and prevents the escape of inflammable gases, 
- thereby stopping the combustion. A second mixture consists of 
ammonium sulphate aud gypsum. These mixtures may be used for 
such substances as crape, muslin, canvas, wood, and rope. 


A. FF. 


Preparation of Collodion Paper. By E. Zrerrnow (Pogg. Ann., 
exlv, 310—319). 
Tue author having found that tissue paper was the best for his purpose, 
exposed definite weights of the air-dried paper to the action of various 
mixtures of nitric and sulphuric acids. After the formation of the 
collodion paper, it was tested by dissolving a known weight in alcohol 
and ether. ‘The collodions thus obtained were mixed with solution of 
bromide and iodide of cadmium, and tested photographically. The 
following is one formula out of several which the author has found to 
work very satisfactorily :—150 c.c. of nitric acid (sp. gr. 1°363) are 
mixed with 400 c.c. of sulphuric acid (sp. gr. 1°82); the temperature 
then rises to 59°, and 12 grams of paper are introduced. After 
VOL. XXV. 24 
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20 minutes the paper is removed, the temperature having fallen to 47°. 
In most of the collodion papers which work satisfactorily, the increase 
in weight on the original paper seems to be about 49 percent. A series 
of experiments on tissue papers prepared from different fabrics, was 
also made, but with one exception little or no difference was found in 
the results. 

A. P. 


Development of Carbon-Photographic Pictures by means of 
Potassium Permanganate. (Dingl. Polyt. J., ccii, 338.) 


Swan has discovered that affusion with a solution of potassium per- 
manganate, has an extraordinary effect in strengthening the tone of the 
picture, the permanganate in the process being decomposed by the 
gelatin, and yielding a precipitate of an oxide of manganese. The 
colour of this precipitate is olive-brown, inclining to orange. Though 
this colour may be objectionable, as far as printing is concerned, the 
plan is of the greatest value in the reproduction of negatives by means 
of the carbon process. 
W. S. 


Utilisation of the Waste Substances in Gas Liquor. By R. 
F, Surra (Chem. News, xxv, 91). 


THE author, after recapitulating the methods by which cyanides have 
been obtained, gives an analysis of a white mass containing 3 to 
19 per cent. of cyanogen for some time produced from leaks near the 
tuyeres of a furnace at the Portland ron Works, Kilmarnock. In one 
specimen, 9°75 per cent. of lithia was found. 

Ammonium carbonate and cyanide might be obtained from the vitriol 
tar of mineral works, while the ammoniacal liquor of gas works might, 
by using the liquid in a shower, 1 vol. to 18 of gas, be raised from its 
present strength of 5° Twaddell to 10° or 11°. Much ammonium 
bicarbonate is often thrown away in the tar of the tanks and condenser. 
Sal-ammoniac is sometimes deposited in the hydraulic mains. The 
process usual in Scotland of distilling off the volatile ammonia into 
sulphuric acid, gives a sulphate of good quality. The Coffey still has 
not met with much favour. 

From the spent water of the ammonia works ammonium sulpho- 
cyanate can be procured by evaporation, and might be converted into 
ferrocyanide by driving off the ammonia with potash, and heating the 
residue with iron. The reaction occurs thus :— 


6KCNS + 6Fe = K,Fe(CN), + KS + 5FeS. 
C. G. S. 


Aniline Oil and Aniline-Black. By Cart Hartmann 
(Dingl. Polyt. J., ecii, 389). 


THE various kinds of aniline oil, which are used for the manufacture of 
aniline black, never consist of pure aniline, their composition altering 


hae 
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with the boiling points and specific gravities. These anilines ordinarily 
consist of from—(a) 60 to 65 per cent. of a product boiling between 
180° and 185°, which may be regarded as almost pure aniline. (b) 
18 to 22 per cent. of a product boiling from 185° to 192°, which may 
be considered to be a mixture of aniline and toluidine. (c) 8 per cent. 
of a product boiling from 192° to 198°, which is toluidine; and (d) 
4 to 6 per cent. of other products, as xylidine, cumidine, &c. 

The sp. gr. of the above fractions are about as follows :— 


(a.) From 2°75° to 3:4°, Baumé. 


o) »« 26 ST ~» Pure aniline of Coupier, 3°5°, Baumé. 
(fo) « OC ® PrP . Ordinary toluidine, 088°, ,, 
(d.) about 0°5°. Pseudo-toluidine, 050°, 


Pure aniline oil of Coupier, as also all products boiling from 180° to 
185°, yield beautiful brilliant blacks. Pseudo-toluidine, and the pro- 
ducts boiling from 185° to 192°, yielded a black with a blue shade. 
Ordinary toluidine of Coupier, and the boiling products above 192°, gave 
unsatisfactory shades between brown and black. 

In testing the quality of aniline required for black colours, it will 
then be necessary to make the following observations :— 

Istly. For rapidity of observation, Baumé’s areometer is a useful 
guide. If not wilfully adulterated, aniline oil with a sp. gr. of 2° to 
34° B., yields a black satisfactorily ; at more than 3} B., it generally 
contains nitro-benzene; and at less than 2° B., it contains too much 
toluidine, which is decidedly injurious. 

2ndly. Fractional distillation gives a still more accurate idea of the 
value of the oil, the quantity coming over between 180° and 190° being 
taken as the measure thereof. 

3rdly. The author finds that 400 grams is the smallest quantity of pure 
aniline of Coupier that can be taken to obtain a certain amount of 
black colour, and knowing this, he tests the value of other aniline oils 
by a comparative observation of the amount required to produce a 
proportionate quantity of black dye. 

W. &. 


The Colouring of Paper and Leather, &c., with Aniline 
Lakes. By Ferpv. Sprinemiiut (Dingl. Polyt. J., ecii, 382). 


Tue author has accidentally discovered that every kind of paper, as 
also leather, linen cloth, &c., may be coloured to any extent by the use 
of an alcoholic solution of any aniline colour in a solution of resin. The 
same resin may be used for this purpose that is recommended by the 
author in colouring glass and mica (p. 862 of last volume), but an 
easily soluble lake must be employed, and for equal bulks of alcohol 
used in dissolving, much less of the resin containing lake must be used 
in this case. 

The colour may be either applied to paper as a paint, or the paper 
may be soaked in the solution, and hung up to dry. 


W.S. 
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New Method of Fixing Aniline Colours on Cotton Wool. By 
M. Reimann (Dingl. Polyt. J., ecii, 380). 


Tue author finds that starch possesses the peculiar power of absorbing 
the colouring matter from solutions of aniline colours, and fixing it 
upon itself. If a thin paste be made of wheat or potato starch, and 
cotton wool be soaked therein, and the wool so treated be worked in 
some aniline-colour bath, a tint is obtained of the required shade. 

It is advisable to use also a certain proportion of size, as the shades 
were found to be obtained by its use more readily than when it is not 
employed. 

W. S. 


Use of Sodium Silicate (Water Glass) in Soap-making. By 
Guipo ScunitzerR (Dingl. Polyt. Jour., eciii, 129—132). 


In the ordinary fat soaps, sodium silicate is not of much service, as 
these are sufficiently hard and durable without this addition ; but in the 
case of palm-oil and cocoa-nut-oil soaps, its presence is of great value, 
as the alkalinity is hereby raised, and a greater hardness and durability 
conferred. It is on this account much used in toilette soap manufac- 
ture. During the American war, when the price of rosin rose very 
high, sodium silicate was much used as a substitute in soap making. 
The richer the silicate employed in the soap mixture is in silica, the 
more active and durable the soap is found to be. 

The author has made a number of experiments, in order to find a 
mixture which on fusing will yield a silicate as rich as possible in silica, 
without rendering it insoluble in boiling water. The following mixture 
yielded on fusion the best silicate for the above purposes :— 

100 parts soda-ash, with 180 of sand, in which the soda-ash contains 
91 per cent. of Na,Co;. In the solution of silicate obtained on treat- 
ment with boiling water, the proportion of the Na,O to the SiO. would 
then be as 1: 2°9. 

After long boiling with water, there ordinarily remains a slimy 
residue, which, on boiling up with fresh dilute soda-ley for a long time, 
furnishes a concentrated solution of silicate. This residue, consisting 
of silica with insoluble higher silicates, was boiled with soda-solution 
of 6° Baumé, and the solution concentrated to 40° B., when the propor- 
tion therein of Na,O to SiO, was found to be as 1: 1; and on cooling 
there crystallised out sodium silicate of the formula Na,SiO; + 8H,0, 
in white foliated crystals. 


W. 5S. 


Miscellanea.—Hordening of Hydraulic Magnesian Limestone (Dingl. 
Polyt. J., ccii, 386.)—-The so-called Swedish Safety-Matches. By 
A. Kriwancx (ibid., 391).—The Blue Burning of Ultramarine 
direct from the Raw Moss. By C. FirsrmMann (ibid. 446).— 
The Addition of Lead in the Refining of Copper (ibid., 476).— 
—" and Application of Artificial Heavy Spar (ibid., 
478). 
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PROCEEDINGS AT THE MEETINGS OF THE 
CHEMICAL SOCIETY. 


Anniversary Meeting, March 30th, 1872. 
Dr. Frankland, F.R.S., President, in the Chair. 


The following Address was read by the President :— 


GENTLEMEN, 

We meet to-day on our 31st Anniversary, and it now devolves upon 
me, on behalf of the Council, to lay before you a statement of our posi- 
tion and prospetts. 

A retrospect of the progress of the Chemical Society from its founda- 
tion to the present time, affords a very gratifying proof of the con- 
tinually increasing interest with which our science is regarded in this 
country. In the year 1841, the Chemical Society numbered only 77 
members ; there are now 656 Fellows, besides Foreign Members, enrolled 
in its books. To this aggregate increase of the prosperity of the 
Society, the past year has contributed its full share. Indeed, in no 
previous year in the Society’s history, except that of its birth, has the 
addition to our numbers been so large as during the past twelve months. 
Notwithstanding the loss of 17 Fellows from various causes, our list 
still exhibits the large increase of 42 names. 


Number of Fellows (Anniversary) March 30th 1871 ...... 582 
Since elected and paid admission fees.........0 sees cues 59 


— 


641 
Withdrawn: Dr. E. Burton Brown, Dr. 


Frederick Guthrie, George Maule, Esq., 


William Ritchie, Esq. ..........eeeeee a 
Deceased.......... cheb coon ous Seurewseosses 13 
17 17 
Number of Fellows March 30th, 1872 ........0. cee cee 624 
VOL. XXV. 2B 
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Number of Foreign Members (Anniversary) March 30th, 
Deceased: C. J. Fritzsche, Dr. Adolph Strecker.... 2 


Present number of Foreign Members .........6.2 seeeee ee 32 


—_ 


EY SR Bohs oc ie ead eles aa Reka OOS weds CRONE SE OS 


Besides the two Foreign Members above named, we have lost 13 
Fellows by death since our last anniversary. The names of the Fellows 
deceased are:—J. S. Abel, Edward Arnold, Dr. John Blyth, 
J. G. Dale, E. H. Davis, The Rev. Vernon Harcourt, William 
Hustler, Robert Howard, Sir R. J. Murchison, Bart., F.R.S., 
E. H. Prentice, A. P. Tarner, Professor A. M. Thomson, and 
George Whipple. 


John Sangster Abel was born in London on the 11th September, 
1832. After completing his general education in Germany, he entered 
the Royal College of Chemistry as student in 1849. In the following 
year he contributed to the Journal of the Chemical Society a paper 
conjointly with Mr. H. R. Richmond, “ On Bichromate of Ammonia 
and some of its double salts.” In 1851 he became assistant at the 
College, and continued in that position until May 1853, when he 
accepted the appointment of chemist for the Mexican and South 
American Company, and proceeded to Chili. From that period until his 
decease, he was continually engaged, in that country, in metallurgic 
pursuits, and in the management of copper and silver smelting works. 
At the time of his death he was head manager of the smelting esta- 
blishment of Messrs. Urmeneta and Co., at Tongoy, near Coquimbo, 
the largest and most important works of this class in South America. 


Edward Arnold, of Norwich, was the nephew of Dr. Joseph 
Arnold, the naturalist and explorer who discovered the LRajlesia 
Arnoldi, a parasitical plant of which a single flower has been known to 
weigh 15 Ibs. The nephew, Edward, entered the retail drug business, 
in which his success was sufficient to enable him to retire upon a com- 
petency after the lapse of 25 years, and he was now able to devote 
more time to his favourite subjects in chemical and physical science, 
in which he took much interest. He contributed materially to the 
organisation and success of the meetings of the British Association and 
British Pharmaceutical Conference at his native town in the year 1868. 
Like most busy men, he allowed himself too little relaxation, and thus 
probably laid the foundation of the disease from which he died on the 
5th of January, 1872. 
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John Blyth, M.D., was born of Scotch parents in Jamaica, in 
1814. At an early age he was sent to the South of Scotland for his 
education, having been first at Bankend School in Caerlaverock, near 
Dumfries, from whence he was removed to Applegarth Manse, in Dum- 
friesshire, and placed under the care of the late Dr. Dunbar, minister 
of the parish of Applegarth. Here he remained during the rest of his 
schoolboy days. 

On leaving Applegarth Manse, Dr. Blyth entered the University 
of Glasgow, where he remained for three years attending the arts 
classes, and in 1833 he became a medical student in this University. 
In 1834 he removed to Edinburgh, and after studying medicine for five 
years, he graduated there as an M.D. in 1839. 

After obtaining his M.D., Dr. Blyth practised his profession for a 
short time at Yarmouth, but he soon abandoned the practice of medi- 
cine, as he himself states, ‘“ for the pursuit of chemistry, from a 
conviction that it isthe almost exclusive source to which physiology 
and sound practical medicine must hereafter look for their further pro- 
gress.”” 

The special chemical studies of Dr. Blyth were commenced in the 
laboratory of Professor Graham, and were subsequently carried on 
in France under Pelouze, Dumas, Peligot, Gay-Lussac, Orfila, 
and Chevreul. 

After spending a year and a-half in the chemical schools of Paris, 
Dr. Blyth availed himself of the German schools of chemistry, having 
spent more than two years in constant work in the laboratory of Giessen, 
then under the direction of Baron Liebig, and was also for some time 
in Berlin, with Professor Heinrich Rose and Professor Magnus. 

In 1845 Dr. Blyth returned to England, and on the application of 
the Committee of the Royal College of Chemistry, became associated 
with Dr. Hofmann in that institution. By many of the earlier 
students of this college, Dr. Blyth’s kind manner, patient and 
laborious exertions, and his clear style of communicating information, 
must be remembered; and the high appreciation in which he was held 
by those who availed themselves of the Royal College of Chemistry, 
was expressed by a testimonial presented to Dr. Blyth on the occasion 
of his leaving this institution. 

In 1847 the Royal Agricultural College of Cirencester offered its 
chemical professorship to Dr. Blyth. He accepted it, and remained 
two years. 

On leaving this institution, the students, in appreciation of his 
valuable services and his merits, also presented him with a testimonial 
in the form of a handsome piece of plate. 

In 1849 Dr. Blyth was unanimously elected by the Board of the 
Queen’s College, Ireland, to the Chair of Chemistry in Cork. In this 
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new institution he had most ardous duties to perform, not only in con- 
nection with the Chair of Chemistry, but also in conducting the course 
of medical jurisprudence. His success as a teacher here was such as to 
render it necessary to make large additions to the laboratory for the 
accommodation of the students. Besides filling the chair of chemistry 
in Queen’s College, Cork, Dr. Blyth for many years acted as one of 
the examiners in chemistry in the Queen’s University, an office for 
which he was eminently qualified, not only from his scientific attain- 
ments, but also from his kind and courteous manners. 

For several years Dr. Blyth was engaged by the Government in 
examinations and reports on cases connected with medical jurisprudence 
in Ireland, and by his services rendered very valuable assistance in 
matters relating to criminal prosecutions. In matters of this nature 
there was a cautious pains-taking on the part of Dr. Blyth, and such 
a thorough knowledge of his subject, that his reports were highly 
appreciated by those for whom they were undertaken. 

The labours of the lecture-room, the laboratory, and his investiga- 
tions in connection with medical jurisprudence, occupied the whole of 
his time while in Cork. 

These labours were so great as to deprive him not only of leisure 
for original investigation, but they even prevented him from taking 
that care of his, health which a frame, by nature not robust, required, 
and his career was materially shortened by almost constant work in 
the discharge of his many duties. He died of apoplexy on the 24th 
December last, and was buried near his friend and colleague, Dr. 
Boole. 

Of Dr. Blyth’s personal character, all who had the pleasure of his 
acquaintance, formed a high estimate. He was kind, conciliatory, and 
honourable on all occasions. 

His judgment was greatly relied on by his colleagues and students. 
For many years Dr. Blyth’ was a member of the Council of Queen’s 
College, Cork, and exercised great influence in its deliberations. His 
loss is regarded as a great calamity to the institution to which he 
belonged ; and few men have ever been more beloved during life or 
more regretted in death than Dr. Blyth. 

Dr. Blyth married the second daughter of the late Rev. Dr. Dun- 
bar, of Applegarth. He has left a widow and two sons to mourn his 


loss. 


John Dale, jun., was born at Manchester, on the 13th January, 1840. 
He received the rudiments of a good education at the Manchester 
Commercial School, and at the age of 14 went toa school at Mannheim, 
where he remained for two years. Here he acquired a thorough 
mastery over the German language, and afterwards spent some time in 
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visiting the educational and technical estabiishments of Germany. He 
acquired a sound technical chemical knowledge, chiefly from his father, 
whose large experience and great success in chemical technology ren- 
dered him the best instructor his son could have had. 

He soon became the principal manager of the extensive chemical 
works of Messrs. Roberts and Dale, situated at Warrington, where the 
operations were of such a nature as to require much labour, attention, 
and anxiety. His zeal for this work, however, never flagged, but with 
an indomitable and energetic mind in a weak and nervous frame, he 
exerted himself to the utmost to develop and improve the various pro- 
cesses entrusted to his care, and he was very successful. He made 
several improvements in the fixing of aniline colours upon calico, in 
the manufacture of oxalic acid from sawdust, and in the preparation of 
white lead. He was fond of pure as well as applied science, and de- 
voted many of his leisure hours to the microscope. 

As their Secretary, the Philosophical Society at Warrington have 
lost a most active and deservedly esteemed officer. 

A few years ago a serious explosion occurred at the works in which 
he was manager, and, although he was not himself physically injured, 
his nervous system received a shock from which he never afterwards 
entirely recovered. 

In private life Mr. Dale was highly esteemed as a warm-hearted, 
generous and sincere friend, always anxious to render any service to 
those with whom he was associated. 

In a letter to Dr. Roscoe, Professor J. P. Cooke, of Harvard Col- 
lege, Cambridge, U.S., thus speaks of him :—‘“ I found him wonderfully 
intelligent, and remember with great pleasure my short intercourse 
with him. He was one of the excellent of the earth.” 

He suffered for many months from a severe cold, and his physical 
powers became so completely exhausted, that he died at last from 
weakness on October 16th, 1871. He has left a widow and children to 
mourn his loss. 


E. H. Davis, F.G.S., died on the 9th of February, 1871, in the 
26th year of hisuge. He was drowned in crossing the Ten-mile Creek, 
Nelson, New Zealand, while out on a geological survey for the Govern- 
ment. 


Carl Julius Fritzsche, was born onthe 29th of October, 1808, at 
Neustadt, in Saxony. In this, his native town, there was no gymnasium, 
and he, consequently, received his early education from private tutors, 
until his fourteenth year, when he was apprenticed to his uncle, a 
pharmaceutist in Dresden for five years. From Dresden, young 
Fritzsche went to Berlin, where for 25 years he superintended a phar- 
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maceutical laboratory. Although the training he thus obtained was 
by no means a scientific one, it nevertheless qualified him for the post 
of assistant to Mitscherlich. In this appointment, which he held 
for 24 years, he enjoyed the best opportunities for following the bent 
of his inclination with regard to experimental science. Mitscherlich 
always had the greatest sympathy for beginners in science, and I 
cannot do better than quote Fritzsche’s own expressions of thankful- 
ness to his great master whose influence at this time doubtless pro- 
duced a profound effect upon his future career. He says, “ At this 
period I conceived a great affection for Mitscherlich. To my grave 
I shall think of him with the deepest gratitude. With a paternal care 
he guided my occupations, and gave me the necessary facilities for com- 
pleting my scientific education.”’ 

It was probably Mitscherlich’s influence which determined 
Fritzsche, in 1831, to matriculate at the University of Berlin, after 
he had already attended lectures for a whole year. At the University, 
he devoted himself to chemistry, mineralogy, zoology, and botany, and 
his preference seemed at first to go rather in the direction of botany, 
for we find him, in 1833, taking for the subject of his inaugural dis- 
sertation on going up for his degree, “the pollen of plants ;’’ whilst 
in the following years, 1833 and 1834, his memoirs “on the pollen of 
plants and pollenin,’ and “on amylum,” point to the same direction 
of his original train of thought; and it was not until the appearance of 
his research on the compounds of calcic chloride with potassic acetate 
and oxalate, that we find him working in a purely chemical field. 

In 1834, Fritzsche removed to Russia, and, in 1856, his name ap- 
pears for the first time in the “ Mémoires des savants étrangers,”’ 
published by the Academy at St. Petersburgh. Afterwards, all 


_Fritzsche’s memoirs appeared in the publications of the Academy, of 


which he was elected an associate in 1838, an extraordinary member in 
1844, and an ordinary member in 1852. During this time he became 
also a member of many other learned societies, both Russian and 
foreign. A large proportion of his time was occupied in scientific 
services directly rendered to the Russian Government. Thus he was a 
member of the Imperial Commission for the investigation and utiliza- 
tion of the mineral waters of the Caucasus, the analyses of which he 
personally conducted. He was Chemist to the Medical Department, 
and Consulting Member of the Medical Council of the Minister of the 
Interior, He was also a member of many other commissions, such as 
that on the introduction of the electric light into Russia, the commis- 
sion entrusted with the building of St. Isaae’s Cathedral, &e. 
Notwithstanding these onerous official occupations, Fritzsche’s 
activity in the field of research was most praiseworthy. He is the 
author of more than 60 memoirs, which mostly belong to the domain 
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of organic chemistry. Amongst these the most remarkable describe 
his celebrated researches on the derivatives of uric acid; on nitrous 
and hyponitric anhydrides ; on the derivatives of indigo; on harmaline 
and its congeners; on hydrocarbons, &c. Fritzsche showed that 
murexide is the ammonia salt of purpuric acid; he demonstrated the 
decompositiow of anthranilic acid into aniline and carbonic anhydride, 
and he discovered the isomerides of nitrophenol. 

In all these investigations, Fritzsche showed himself to be an extra- 
ordinarily zealous and skilful observer, whose keen perception, even 
the most unimportant phenomena could not escape. What had been 
passed over unnoticed by other observers, served him as a starting 
point for new discoveries. For this Fritzsche has sometimes, though 
most unjustly, been censured. Only seldom and exceptionally are 
even the greatest scientific discoveries the result of a@ priori thought ; 
on the contrary, they much more frequently spring from an accidental 
observation sharply and correctly appreciated ; and it is no uncommon 
thing to see how the germ of a new discovery passes unnoticed and 
unexplained under the eyes of a whole series of investigators, until it 
is at last seized upon by one who brings out its true significance. Such 
an one was Fritzsche, and this quality it was which led him to the 
discovery of facts of the highest interest, but which stand isolated, 
and still await an explanation. To this category belong his discovery 
of the transformation of anthracene into paranthracene under the 
influence of sunlight, and a similar transformation of chrysogene. 
The same quality of mind gave to many of Fritzsche’s discoveries the 
character of singularity and unexpectedness. His observation of the 
compounds which hydrocarbons form with picric acid and dinitroan- 
thraquinone, and his research on the molecular changes of tin, illus- 
trate this peculiarity. 

The untiring energy with which he worked in his laboratory was 
not unfrequently interrupted by foreign travel. On these journeys he 
was always on the alert to obtain new forms of apparatus, or to see 
new processes of manipulation. He frequently visited England, and 
all who remember his good-humoured face, will recollect with what 
zeal and earnestness he inquired after something new in each labora- 
tory he entered. His own laboratory was of the most modest descrip- 
tion, but five years ago he fiited up and occupied, in conjunction with 
N. Zinin, the new and spacious chemical laboratory of the St. Peters- 
burg Academy. 

Fritzsche’sactivity never developed itself in the direction of teach- 
ing, but instances are known in which he cordially and effectively 
assisted young chemists in the pursuit of their studies. 


His private life was, on the whole, a quiet and happy one, em- 
bittered, however, by the loss of two wives. He survived his second 
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wife fifteen years, and has left a son and daughter. His relations to his 
colleagues and acquaintances were uniformly of the most friendly kind, 
and he was universally regarded as a man of amiable character and 
kind heart, whose aim was always to do good. Up to the year 1869 
he enjoyed uninterruptedly the most robust health, but in that year an 
attack of paralysis transformed him at once into a feeble old man. 
Although he recovered somewhat, one side remained paralysed, and 
speech and memory had irreparably suffered. To his friends, who had 
always known him full of life and good spirits, this sudden change was 
most painful, and he himself longed for death to free him from such an 
existence ; nevertheless, even in this condition, he for some time con- 
tinued his researches and finished his investigation on the molecular 
changes of the metal tin. In the following year he visited his native 
country in order to seek amongst his relatives for physical and mental 
relief for his sufferings. His disease, however, continued to make 
progress, and on the 20th of June, 1871, death relieved him from a 
life which had become a burthen to him.* 


William Venables Vernon Harcourt was born in June, 1789. 
After spending five years in the Navy, the profession for which his 
father had destined him, he was recalled by his natural bias in favour 
of literary and scientific pursuits, and became a Member of the Univer- 
sity of Oxford, and subsequently he was ordained and appointed to a 
living in the neighbourhood of York. 

About the year 1823, Mr. Harcourt became President of the newly- 
founded ‘‘ Yorkshire Philosophical Society.”’ Eight years later he bore 
a principal part in framing the constitution of a Society whose increas- 
ing fame and prosperity has in recent years led to the formation of 
many similar institutions, namely, the British Association for the 
Advancement of Science. The constituent meeting of this body was 
held at York, in 1831. For several years Mr. Harcourt served the 
association as General Secretary, and he was elected its President for 
the meeting at Birmingham, in 1839. The main subject of his address, 
delivered on that occasion, was an inquiry into the history of the dis- 
covery of the composition of water, and a vindication of the claim of 
Cavendish to the honour of that discovery. 

To the Journal of the Association and the Philosophical Magazine, 
Mr. Harcourt contributed several papers on questions connected with 
mineral chemistry. 

In 1860 he made a Report to the British Association on the result of 
some experiments commenced as early as 1834, on the “ Effects of 
long continued Heat, illustrative of Geological Phenomena.” The 
experiment had consisted in placing a number of minerals, and artificial 


* I am indebted to Prof. Butlerow for most of the details in the foregoing sketch. 
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mixtures suitable for the production of minerals, under the bottom- 
stone and in the masonry of two blast furnaces then being erected. 
When the substances thus subjected to heat and pressure were exhumed, 
in one case after the lapse of 5, in the other of 15 years, it was found 
that in most instances the gradual changes and displacements had been 
such as to render it impossible to identify the substances which had 
been deposited. The formation of sandstone from river sand, and of a 
translucent blue mineral, consisting of sulphate of lime, silica, and 
alumina, and thus resembling lapis lazuli; the penetration of a plate 
of copper by metallic lead at a temperature at which the lead and a 
neighbouring block of tin had remained unfused, were the most inte- 
resting results of this experiment, which, for the sake both of geology 
and chemistry, is well worthy of being repeated. 

At about the same time Mr. Harcourt drew up a report to the 
Association on another subject in which he felt a deep interest, the 
reception of scientific evidence in courts of law. 

Becoming apprised towards the close of his life of the presence of a 
uric acid calculus in the bladder, Mr. Harcourt made himself the 
subject of some careful experiments on the solvent action of large doses 
of citrate of potash; and finding the method of determining uric acid 
by its precipitation by hydrochloric acid, given in the text-books, to 
yield extremely discordant results, he applied himself to the improve- 
ment of this method with, it would seem, perfect success. 

But Mr. Harcourt’s favourite subjects of study during nearly 
forty years, were the conditions of transparency in glass, and the con- 
nexion between the chemical constitution and optical properties of 
different glasses. In the course of this research, Mr. Harcourt pre- 
pared glasses, into the composition of which there entered severally 
not less than 33 of the elements, and about a year before his death he 
prepared a glass containing titanic acid, which promises to give, in 
combination with a lens of terborate of lead, a compound lens which 
will be perfectly achromatic. During the last ten years of this inves- 
tigation, Mr. Harcourt enjoyed the invaluable co-operation of 
Professor G. G. Stokes, by whom a short notice of this research was 
communicated to the British Association at its last meeting. 

Mr. Harcourt preserved to the close of his life that wide-spread 
interest in many branches of science which was more common, perhaps 
more possible, in the scientific men of the last generation than in those 
of the present. And this interest at eighty years of age seemed never 
abated by the thought that the pursuit was one in which he must soon 
cease to beara part. He died at Nuneham Park, near Oxford, in April, 


1871. 


Robert Howard, the eldest son of Luke Howard, F.R.S., was 
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born at Plaistow, on the 27th of June, 1801. On leaving school he 
entered his father’s business of a manufacturing chemist, at Stratford, 
Essex, in which he continued till the time of his death. After his 
father’s retirement from business he became the senior partner. He 
was elected a Fellow of the Chemical Society in the autumn of 1841, 
and was one of the founders and original members of the Pharmaceutical 
Society, in the formation of which he took great interest. 

He took an active part in business, and religious and philanthropic 
objects occupied the chief part of his leisure, and thus, although a 
constant student of the progress of chemical science, he had little oppor- 
tunity for original investigation. 

His health gave way about two years before his death, which took 
place at his country residence, at Ashmore, Dorset, on the 2nd of 
June, 1871. He married on the 20th of April, 1825, Rac hel, daughter 
of Samuel Lloyd, banker, of Birmingham, by whom he had six sons 
and two daughters. 


William Hustler, the son of John Hustler, Esq., of Bradford, 
Yorkshire, was born there in 1822. He was educated at home till the 
age of 17, when he became a pupil of the Rev. Derwent Coleridge, 
at Helstone, Cornwall. On leaving Helstone he studied shipbuilding, 
first at Southampton, then in the dockyards of Portsmouth and 
Chatham. As the building of wooden ships about that time fell some- 
what into disuse, Mr. Hustler did not pursue it as a profession. He 
was engaged for some years in the manufacture of coke at Bristol, for 
the Great Western Railway, and subsequently as manager of the works 
for supplying Amsterdam with water. 

He first turned his attention to a systematic study of chemistry, 
metallurgy, mineralogy, and analysis, in the latter part of the year 
1855, when he went to the School of Mines, in Truro, attending the 
lectures, and studying diligently in the laboratory for about a year. 
He then went to the Mining College at Freiberg, in Saxony, where he 
continued his studies for three sessions. 

In August, 1860, he contributed to the “ Philosophical Magazine” a 
translation of a pamphlet by his friend and former instructor, Professor 
Breithaupt, of Freiberg, on, ‘‘ Thirteen Systems of Crystallisation.” 
For the last nine years of his life he was engaged in managing a tin 
mine in the North West of Spain. 

He had the pleasure of presenting some specimens of crystals of tin 
to the British Museum, and was an exhibitor of the products of the 
mines in Spain, at the Paris International Exhibition, in 1867. 

He was himself a successful collector of minerals, of which he had a 
number of valuable specimens. He died at Orense, in Spain, from an 
attack of pneumonia, on the 9th April, 1871. 
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Sir Roderick Impey Murchison, Bart., K.C.B., LL.D., D.C.L., 
F.R.S., &c., died at his residence in Belgrave Square, on Sunday, 
October 22nd, 1871, aged nearly eighty years. He was the eldest son of 
Mr. Kenneth Murchison, of Tarradale, in Ross-shire, and his wife 
Barbara, a sister of the late Sir Alexander Mackenzie, Bart., of 
Fairburn. He was born on the 19th of February, 1792, and received 
the early part of his education at the Grammar School attached to 
Durham Cathedral. Afterwards he studied for a few months at the 
University of Edinburgh. In 1807 he obtained a commission in the 
army, and, in 1808, served in the 36th Foot with the forces in Spain 
and Portugal under Lord Wellington, afterwards on the staff of his 
uncle General Sir Alexander Mackenzie, and finally as captain in 
the 6th Dragoons. He took part in several of the most important 
battles, carrying the colours of his regiment at Vimiera, and shared in 
the dangers of the retreat to Corunna under Sir John Moore. 

At the conclusion of the war, following out a suggestion of Sir 
Humphry Davy, he turned his attention to the study of physical 
science. His first contribution to the literature of the branch of 
science with which his name afterwards became so closely associated, 
was a paper read by him before the Geological Society in 1825, on the 
“‘ Geological Formation of the North-west Extremity of Sussex and the 
adjoining parts of Hampshire and Surrey In 1826 he was elected a 
Fellow of the Royal Society. After some years of investigation at home 
and abroad, Mr. Murchison published the conclusions at which he 
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had arrived concerning what he designated the Silurian system; for 
which he afterwards received the Copley medal of the Royal Society. 

In 1846, with M. Verneuil, he commenced a geological survey of 
the Russian Empire, under the countenance of the Imperial Govern- 
ment. Upon presenting his first report, the Emperor Nicholas 
bestowed on him a decoration and a colossal vase of Siberian aventurine, 
mounted on a porphyry column, and, three years afterwards, on the 
completion of the survey, conferred upon him the grand cross of the 
order of St. Stanislaus. 

In 1854, Mr. Murchison published his best-known work, “ Siluria ; 
or, the History of the oldest-known Rocks containing Organic Remains, 
with a brief sketch of the Distribution of Gold upon the Earth.” 
This reminds us that, although the discovery of gold in Australia 
was practically effected by others, the presence of the precious metal 
in the mountain ranges of that continent was previously inferred by 
Sir Roderick Murchison, from their similarity to the Ural Moun- 
tains. In his address as President of the Geological Society, in 1844, 
he predicted the discovery of gold in Australia ; and, in 1846, six years 
before that metal was practically worked there, he addressed a letter 
to the President of the Royal Geological Society of Cornwall, inciting 
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the unemployed Cornish tin-miners to emigrate and dig for gold in 
Australia. 

Sir Roderick, having acted for five years as Secretary of the Geolo- 
gical Society, became its President in 1831-2, and again in 1842-3. 
He assisted in the formation of the British Association, acting for 
several years, and presiding over its meeting at Southampton in 1846. 
In 1844: he was elected President of the Royal Geographical Society— 
a post which he held with a few intervals until recently, when he was 
succeeded by Sir Henry Rawlinson. The persistency with which 
he has advocated the necessity of sending assistance to Dr. Living- 
stone, and the faith that he has evinced in the safety of that traveller 
are too well known to need more than mention here. 

In 1855 he succeeded Sir Henry de la Beche as Director of the 
Museum of Practical Geology. He was also a Trustee of the British 
Museum and Director-General of the Geological Survey of the United 
Kingdom. 

In 1863 he was nominated K.C.B., and created a baronet in 1866. 
From the Universities of Oxford, Cambridge, and Dublin, and nearly 
all the learned societies of the Continent, he received recognition of his 
services to science. 

Sir Roderick Murchison married in 1815 a daughter of the late 
General Hugonin, who died in 1869 without issue; the title becomes 
extinct. Inthe year 1870, Sir Roderick was seized with loss of speech 
and difficulty of swallowing, which symptoms, however, gradually 
abated. On the Thursday previous to his death he caught cold while 
taking a drive, which brought on bronchitis, under which he sank.* 


Edward Henry Prentice, who met his death in one of the gun- 
cotton explosions which occurred at Stowmarket, in Suffolk, on the 
llth August, 1871, was born at that place on the 25th July, 1838. 
He completed his general education at Mill Hill Grammar School, 
and afterwards studied chemistry under Dr. Richardson, of New- 
castle, and at the Royal Agricultural College, Cirencester, under 
Dr. Volcker. At the age of 24 he became partner in an old-established 
corn and malting business at Stowmarket, in connection with which 
were works for the manufacture of sulphuric acid and superphosphate 
of lime. The increase of this branch of the business led to its esta- 
blishment as a separate concern in 1868, when Mr. Edward Prentice 
became its manager, in which capacity he continued, up to his death, to 
devote himself, with great zeal and success, to the development and 
improvement of the special branches of manufacture in which he was 
interested. Mr. Prentice also undertook the manufacture of strong 

* The biographical sketch of Sir Roderick Murchison is taken from the 
Pharmaceutical Journal. 
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and pure nitric and sulphuric acids for the gun-cotton factory which 
was established by the Messrs. Prentice in 1864, and he was thus led 
to be of important assistance, in developing the manufacture of that 
material, to his brother, Mr. Eustace Prentice, the manager of the 
gun-cotton works. It was during the temporary absence of the 
latter that Mr. Edward Prentice encountered his fearfully sudden 
death, along with his nephew Mr. William Kirby Prentice, while 
labouring most courageously to rescue human life. 

Mr. Edward Prentice possessed great energy and zeal, the opera- 
tion of which extended to other matters than mere business. Thus 
he took a very active part, together with Sunday school teachers and 
others at Stowmarket, in promoting the advancement of knowledge 
among the humbler members of his community. 


Adolph Strecker was born on the 21st October, 1822, at Darm- 
stadt, and was the fourth son of Ludwig Strecker, an officer 
attached to the Grand Ducal Court. He attended the Gymnasium of 
his native town for eight years, from which, having reached the 
highest class, he was transferred, in April, 1838, to the higher Gewerbe- 
schule, where he remained 25 years. At Easter, 1840, he passed with 
credit his matriculation examination, and entered the University of 
Giessen as a student of natural science in the autumn of the same 
year. He devoted himself chiefly to chemistry, for which, as a boy, he 
had already shown great predilection. He remained at Giessen until 
the end of the summer session of 1842, working in Liebig’s labora- 
tory, and attending the lectures of Liebig, Kopp, Buff, and Knapp. 

Not yet 20 years of age, Strecker took the degree of Doctor of 
Philosophy at Giessen in August, 1842, and was immediately after- 
wards appointed teacher in the Realschule at Darmstadt, where, in 
addition to mineral and organic chemistry, he had to deliver courses 
of lectures on physics, mathematics, botany, and mineralogy. 

In March, 1846, he had the gratification to receive from Liebig 
the offer of the Private Assistantship in the Giessen Chemical Labora- 
tory, which he accepted, and from that time devoted himself, under 
these -favourable auspices, exclusively to chemical research, with a 
zeal, originality, and success which have engraven his name for all 
time in the annals of experimental science. 

Strecker remained at Giessen until the autumn of 1850, and it 
was during the latter part of his sojourn there that I enjoyed the 
privilege of his acquaintance and friendship. Working in the same 
laboratory and upon a kindred subject, I had many opportunities of 
admiring the enthusiasm, the fertility of resource and conception, and 
the consummate experimental skill with which he from day to day 
pursued his researches, whilst his unvaried good humour and high 
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spirits rendered him one of the most agreeable laboratory companions 
I have known. 

During the period of his residence in Giessen he published the 
results of many important researches in the “ Annalen der Chemie und 
Pharmacie,” of which journal he was for many years a most active 
co-editor. One of the first of these papers appeared in the year 
1846 ; it contained new determinations of the atomic weights of silver 
and carbon. This was rapidly followed by accounts of his investigations 
on the reactions of lactic acid; on the separation of cobalt from manga- 
nese; on the decomposition of hippuric acid by nitric acid and nitric 
oxide; on conjugate compounds; on the acids of lichens, and on the 
lichen colouring matters; on the action of nitric oxide on glycocol; on 
the separation of nickel and cobalt from manganese ; and, lastly, his 
truly classical researches on bile, worthily crowned this series of investi- 
gations, occupying but little more than two years of his life. 

Passing on to the years 1849 and 1850, the extraordinary activity 
and success of the young investigator is illustrated by the mention of 
the following, among numerous other researches which he published in 
these years :—On styrone and styracin; on tyrosin; on nitromannite 
and phloridzin; on the artificial formation of lactic acid and alanin ; on 
the preparation and analysis of the ashes of plants—a memoir in which 
his results brought him to some extent into antagonism with Heinrich 
Rose, and which might fairly serve as a model of that courtesy and 
zeal for the truth which ought to distinguish controversies about 
matters which admit of being weighed and measured. In the same 
period we have also his investigation, made conjointly with J. Wolff, 
on the colouring matter of madder, which, taken in connection with 
Strecker’s own subsequent investigation of alizarin, must be regarded 
as the first link in a long chain of discoveries, terminating in the 
splendid result of Graebe, Perkin, and Liebermann—the artificial 
production of alizarin, a result which promises to effect for the cotton 
industry as great a revolution as that caused in the woollen and silk 
trades by the discovery of the aniline colours. 

In July, 1851, Strecker was appointed Professor of Chemistry in 
the University of Christiania, and he held this appointment for nine 
years. His talent for the acquisition of languages soon enabled him 
to give his lectures in Norsk, and, this accomplished, he lost no time 
in returning with redoubled energy to his favourite pursuits. During 
his residence in Norway some of his most valuable work was executed ; 
amongst others, the following memoirs will serve to illustrate both his 
untiring activity and the great variety of chemical subjects which 
attracted his attention :—The artificial production of taurin; on the 
‘compounds of mercury with ethyl and methyl; on lactic and benzo- 
lactic acids; on propionic acid; on hydrocyanaldin; on the decom- 
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position of brucine by nitric acid; and on gallotannic acid, whose 
glycoside nature he was the first to demonstrate. 

These were some of the results of Strecker’s researches during the 
first half of his residence at Christiania; during the second half, that 
is to say from 1856 to 1860, he gave to the world results of investiga- 
tions no less numerous and important, amongst which may be men- 
tioned the following :—On sarcine, a new base contained in the juice 
of flesh ; on acetamide ; on the identity of nitrosalicylic acid and anilotic 
acid; on the composition of stibethyl-compounds and of organo- 
metallic radicals containing tin; on the transformation of paralactic 


into lactic acid; on the behaviour of piperine with potash; on arbutin 
and its compounds; on the transformation of guanine into xanthine ; 
and on the decomposition of alloxan by the action of the cyanides. 

These brilliant results in the field of research excited, as might be 
anticipated, the greatest admiration in his native country and else- 
where, and on the vacation of various chemical chairs, attempts were 
continually made to attract him from his northern home ; but he turned 
a deaf ear to the flattering offers of the chemical chairs in the Univer- 
sities of Ziirich, Greifswald, and Ghent ; indeed, he felt very happy in his 
Scandinavian circle of friends, expressing to me, when I met him at the 
Paris International Exhibition of 1855, the greatestadmiration of Norway, 
and of the genial but earnest character of the Norwegians. About this 
time the King of Norway conferred upon him the Order of St. Olaf. 

Strecker appeared at this time to have decided upon making Chris- 
tiania his permanent home, but this resolution was shaken in 1860 by 
the death of Christian Gmelin, Professor of Chemistry in the Uni- 
versity of Tiibingen. He was induced to accept this chair and to leave 
Christiania, notwithstanding that a deputation from the Storthing 
urged him to stay. The high estimation in which Strecker was held 
in Norway is testified by a marble bust, erected in the University of 
Christiania, to commemorate the beneficial impulse which he gave to 
experimental science during his sojurn in that country. 

Installed in his new appointment, Strecker’s inextinguishable love 
of research allowed him not a moment of idleness. Experimental work 
recommenced at once, and memoir after memoir testified to his con- 
tinued originality and success. Amongst these must be mentioned his 
comprehensive investigation of a new class of organic compounds, 
including azobenzoie acid, hydrazobenzoic acid, and azo-ranisic acid ; 
on alloxan; on the composition of the base derived from hydro- 
cyanic acid and aldehyde-ammonia; on valeral-ammonia: on the be- 
haviour of piperic acid with potassic hydrate; on the relations existing 
between guanine, xanthine, theobromine, caffeine, and caffeidine; on 
the transformation of parabanic acid into cholestrophane; on the 
synthesis of glycocyamine. 
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In the year 1865 he undertook an investigation which probably led 
to his early death: the triad compounds of thallium attracted his 
attention, and the subject was pursued by him with his usual zeal and 
energy. He exposed himself for a lengthened period to the poisonous 
influence of the compounds of this metal, the consequence being most 
disastrous to his previously robust constitution; he became seriously 
ill, and was only slowly restored to comparative health by a residence 
at Schwalbach and on the sea coast. 

During his occupation of the Tiibingen chair, the Emperor of Russia 
conferred upon him the Order of St. Anne, third class. 

On the death of Scherer in 1869, Strecker was invited to succeed 
him in the Chair of Chemistry at the University of Wiirzburg. He 
accepted the invitation, and in April, 1870, took possession of the mag- 
nificent professorial residence and chemical laboratory just erected by 
the Bavarian Government; alas! only too soon to leave it for his grave. 

Scarcely had Strecker established himself in his new sphere when 
the war with France broke up the occupations of the session; the 
students hastened to join their respective corps, and both Strecker’s 
assistants were instantly transformed into officers of the German Army. 
The lecture-rooms and working tables were deserted. 

The war over, Strecker entered joyously upon the duties—to him 
pleasures—of his last session, and again a series of papers in Liebig’s 
Annalen testified to the activity of research in his laboratory. The 
following autumn vacation he spent in Berchtesgaden, from whence he 
returned in September, suffering, though slightly, from the illness 
which was soon to terminate in death. After a last visit to his native 
town, he spent the evening of the 27th of October in his usual manner, 
and in good spirits, with his circle of friends; but a few days later he 
was laid upon his sick bed, to be released only by death on the 7th of 
November. 

The 9th of the same month he had fixed as the day for commencing 
his course of lectures. At the hour appointed for his opening lecture 
he was carried to his last resting place, his coffin surmounted with a 
chaplet of laurel sent as a greeting from his Munich friends, Liebig, 
Erlenmeyer, Volhard, and Lehmann. His early death will be 
long mourned, not only by those who knew him as a warm-hearted 
friend, but by all interested in the progress of chemical discovery. 

Strecker was twice married—in 1852 to Miss Weber of Darmstadt, 
who died in little more than a year, after giving birth to a daughter ; 
and in 1855 to his cousin, Miss Lina Strecker, of Mainz, whom he 
has left a widow with two daughters and a son.* 


* For the greater part of this biographical sketch I am indebted to Professor 
Rudolph Wagner, of Wiirzburg. 
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Alfred Phythian Tarner was one of the younger Fellows of the 
Chemical Society. He gave promise of being a successful analytical 
chemist, but suffered much from ill health, and was induced to seek in 
Australia a more genial climate than that of his own country. He 
returned a short time since in a very weak condition, and soon after- 
wards died. 


Alexander Morrison Thomson was born in London on the 4th 
of February, 1841. The earlier years of his life were passed at Aber- 
deen, whither he had been removed to receive his education; and, 
among other distinctions, he obtained a first prize in chemistry at the 
University there. Returning to London in 1859 he became a student 
at King’s College, and matriculated at the University in the following 
year, his knowledge of experimental science giving him the leading 
position at both places. He graduated B.A., with prize in chemistry 
and other “ honours,” in 1862; in 1863 he obtained the exhibition in 
chemistry and natural philosophy with further honours, and passed 
the 2nd B.Sc. examination in 1864, when he reached the first place in 
chemical and geological honours. He took the degree of D.Sc. in 
1866, the subject of examination being organic chemistry. Much of 
the knowledge necessary for these science degrees was acquired at the 
School of Mines in Jermyn Street, where Thomson studied mineralogy, 
geology, and chemistry. 

It will hardly be credited that so brilliant a university career was 
mainly the fruit of the utilisation of a few spare hours remaining out 
of the day when business was over, but such was actually the case. 
Nor did such varied and eminent attainments, such intense power of 
application, have long to wait for their reward. He was at once 
selected by Sir Roderick I. Murchison to proceed to Sydney University, 
New South Wales, where he was appointed reader in mineralogy and 
geology, with a chemical tutorship attached; and in 1870 he became 
professor of the two former subjects. This reward he had richly 
merited by a geological survey, during the two previous years, of the 
county of Argyle: a full account of it was published by the Royal 
Society of Sydney, of which he was a member. At the instance of the 
Government he visited the Wellington caves, on the Abercrombie 
River, which have become famous for their extraordinary richness in 
peculiar mammal remains, and drew up a valuable report, which was 
published by the commissioning authority. His last memoir, “ On the 
Diamond Fields of Mudgee,” was a clear inductive summary of the cir- 
cumstances under which the diamond actually occurs at that place and 
generally, and it contained predictions, based on these data, for other 
localities. He records his fruitless endeavour to throw light on the 
vexed question as to the primitive matrix of the diamond. 
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Thomson was always ready to impart scientific knowledge, whether 
within or without the sphere of his immediate duties. While he charmed 
his students by his pleasing manner and fertility of intellectual resource, 
he was gaining high encomiums from outsiders by expository lectures 
and written articles; but—rare accomplishment !—he always remem- 
bered that the popular style should be but a vesture of the scientific 
spirit. His little work on elementary mineralogy is a singular example 
of his achievements in this respect, and was widely appreciated. 

The work of investigating the Wellington caves had been arduous 
and perilous from the first. But Thomson shrank from neither toil 
nor danger; and, in the course of his long underground labours, his 
chest became affected. From that time he gradually sank, and on 
November the 16th, 1871, died of heart disease and dropsy, at the 
early age of 30 years. His remains were attended to their resting-place 
by the entire University. 

Personally, Thomson was very much beloved; indeed his self- 
forgetfulness and zeal were sure to endear him to many. In Sydney 
he was universally known and esteemed. In him the Society will 
regret to have lost a distant and honoured representative; and a large 
circle of friends will lament that so much learning, so noble a disposi- 
tion, and such measureless activity should have been cut down before 
the harvest. 


George Whipple, who died on October 31st, 1871, was one of the 
earliest supporters of the Chemical Society, and for many years a 
constant attendant at its meetings. Engaged daily in the City of 
London in the manufacture of many of the chemical substances em- 
ployed by pharmacists, and in the analytical examination of drugs, 
he had frequent opportunities of observing new facts. These he seized 
intelligently, and elaborated patiently; the results are recorded in 
papers communicated chiefly to the ‘“‘ Journal of the Pharmaceutical 
Society.” He retired from active life 13 years before his death. 


The prosperity of a Society like ours cannot be completely gauged 
by the annual increase of its members. To quote the words of one of 
my predecessors in this chair, “the task of the Chemical Society is the 
promotion, by earnest research, of the science of chemistry. To form 
an adequate estimate of our vitality, we have, therefore, not only to 
consider the expansion of our list of members, but also, and indeed 
chiefly, the influence which our united efforts have exercised upon the 
advancement of experimental science, 7.e., the number and value of the 
papers which we have been able to collect.” 

Contemplated from this point of view, the progress of the Society 
during the past quarter of a century has been of a somewhat chequered 
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character. From 1848 to 1851 the number of papers annually pre- 
sented to the Society gradually rose to 40; the inflow of the records of 
new researches then rapidly diminished, until in the session 1855-56 
only 10 papers were received, although in the meantime the number of 
Fellows had augmented from 229 to 256. It was not until the session 
1862-63 that the original communications to the Society again reached 
40, the number of Fellows having in the interval increased to 397. It 
is remarkable that these two years of unusual chemical activity coin- 
cide with the years of the two International Exhibitions held in this 
country. 

It is the session of 1866-67, however, which is distinguished as that 
of maximum activity, the number of papers read in the twelve months 
preceding the 31st of March, 1867, having been no less than 54, the 
roll of Fellows having 499 names. From that period to the present 
the number of Fellows has steadily increased, whilst the number of 
original communications made to the Society has gradually diminished 
down to 22—the number of papers presented to the Society during the 
year ending this day. 

The following is a list of the papers read at the meetings of the 
Chemical Society from March 31st, 1871, to March 30th, 1872. 


I. “On Burnt Iron and Burnt Steel”: by W. Mattieu Wil- 
liams. 

II. ‘On the Formation of Sulpho-acids”: by Henry E. Arm- 
strong. 

III. “On a Water from the Coal Measures of Westville, Nova 
Scotia”: by Professor How. 

IV. “On some Saline Compounds of Cane Sugar”: by C. Haugh- 
ton Gill. 

V. “On a New Double Salt of Thallium”: by R. J. Friswell. 

VI. “On the Action of Nitric Acid on Dichlorophenol Sulphuric 
Acid”: by Henry E. Armstrong. 

VII. “Ona Process for the Estimation of Fluorine”: by Archi- 
bald Liversidge. 

VIII. “On Anthraflavic Acid”: by W. H. Perkin. 

IX. ‘“ On the Distillation of Wood”: by Watson Smith. 

X. “On Burnt Iron and Steel”: by W. H. Johnson. 

XI. “On an Improved Syphon”: by F. Hart. 

XII. “ On Essential Oils—Part II”: by J. H. Gladstone. 

XIII. “Observations on Nitrochlorophenols”: by Henry E. 
Armstrong. 

XIV. ‘“‘On Eulyte and Dyslyte”’: by H. Bassett. 

XV. “On the Nitration-products of Dichlorosulphonic Acids— 
No. IV”: by Henry HE. Armstrong. 
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XVI. “On Quinicine”: by D. Howard. 

XVII. “On the Crystalline Principle of Barbadoes Aloes’”’: by W. 
A. Tilden. 

XVIII. “‘On the Relation between the Atomic Hypothesis and the 
Condensed Symbolic Expression of Chemical Facts and 
Changes known as Dissected (Structural) Formule”: by 
C.R. A. Wright. - 

XIX. “On Compounds of Tungsten”: by H. E. Roscoe. 

XX. “On the Reduction of Ethylic Oxalate by Sodium Amalgam ” : 
by H. Debus. 

XXI. “On Metastannic Acid, and the Detection and Estimation of 
Tin”: by A. H. Allen. 

XXII. “On the Quantity of Cesium contained in the Water of the 
Hot Spring found in Wheal Clifford”: by Col. Philip 
Yorke. 


Notwithstanding the comparatively small number of these communi- 
cations, we cannot but congratulate ourselves on the great interest and 
importance attaching to many of them; a study of the foregoing 
catalogue will demonstrate that, however intense may be the prevailing 
epidemic of chemical lethargy, some of our Fellows give the most 
convincing proofs that they, at least, have entirely escaped the in- 
fection. 

The following three discourses have been delivered at the meetings 
of the Society, and the large attendance on each occasion testified to 
the interest taken by our Fellows in the subjects treated of :— 


1. “On the Productive Powers of Soils in relation to the Loss of 
Plant-food by Drainage,” by Dr. Voelcker, F.R.S. 

2. ‘*On Ozone,” by Dr. H. Debus, F.R.S. 

3. ‘‘ An Experimental Inquiry as to the Action of Electricity upon 
Oxygen,” by Sir B. C. Brodie, Bart., F.R.S. 


A careful review of the condition of chemical research in this country 
during the past quarter of a century, as illustrated by the papers read 
before our Society, shows that with considerable, and in some cases 
violent fluctuations, the activity of chemical discovery has decidedly 
diminished. It further demonstrates that whilst the number of persons 
interested in chemical science has greatly increased, as evidenced by the 
augmentation in the number of our Fellows from 208 in 1848 to 624 
in 1872, the number of researches communicated to the Society has 
undergone a marked diminution. Thus in the five years ending March, 
1848-49-50-51 and 52 respectively, the papers read before us numbered 
39, 38, 39, 40, and 34; whilst in the five years ending March, 1868, 
1869, 1870-71 and 72 respectively, the number of original communi- 
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cations sent to the Society was 48, 31, 35, 32, and 22. Hence in the 
five years ending March, 1852, the aggregate number of original re- 
searches laid before the Society was 190, whilst in the five years ending 
March, 1872, it was only 168. 

This lack of progress in discovery cannot be attributed to the con- 
tinually increasing difficulty of chemical research, because the progress 
of original investigation elsewhere exhibits extraordinary activity. 
Take, for example, the evidence of this afforded by the German 
Chemical Society, which, in 1870, numbered only 463 members, ex- 
clusive of foreign members, and yet received no less than 235 original 
papers. In 1871 this Society numbered 528 native members, and 
received the results of 238 original researches. 

Such being then the great activity in chemical research in Germany, 
notwithstanding the adverse influences of a gigantic war, it is evident 
that our own comparative lethargy cannot be accounted for by any 
greater obstacles which now beset the progress of the interrogator of 
nature from the known to the unknown. In my opinion several very 
obvious causes operate to produce a result which, as members of this 
Society, we must all deplore. I will, on the present occasion, content 
myself with mentioning only one, which, however, appears to me to 
carry the chief responsibility in this matter: I allude to the non-recog- 
nition of experimental research by our universities. The highest 
degrees, nay even honours, in experimental science, are bestowed with- 
out any proof being required that the candidate possesses the capacity 
to conduct an original experimental investigation, or that he is com- 
petent to extend the boundaries of his science. On the other hand, in 
all the Prussian universities, and in the best German universities 
generally, no candidate for a scientific degree is even admitted to ex- 
amination, unless he has first submitted to the Senate a memoir or 
dissertation on some original experimental investigation conducted by 
himself. To be accepted, this investigation must bring to light results 
of sufficient interest and importance, and more candidates are rejected 
on the ground of insufficiency of dissertation, than through failure to 
pass the subsequent examinations. 

The entire ignoring of research, in the granting of degrees in this 
country, not only effectually prevents the training of pupils in experi- 
mental investigation, and the consequent actual performance of re- 
searches by students; but it has also the effect of withdrawing the 
attention of teachers of experimental science from original research. 
Our teachers are not called upon, as in Germany, to devise suitable 
subjects for research to be pursued by their students; and thus, their 
attention is not only diverted from this highest and most important 
field of experimental science, but they feel that to devote any con- 
siderable portion of their own time to it would be, to that extent, to 
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neglect their class duties ; inasmuch as their students, in order to pass 
the examinations prescribed for them, require to be trained in subjects 
which are foreign to research. . 

This attitude of our universities towards original investigation is 
inflicting grievous injury on experimental science, and it is therefore 
greatly to be desired that the regulations under which degrees in 
seience are granted should, without delay, receive the earnest con- 
sideration of the governing bodies, so that experimental research may 
be rescued from the condition of national disgrace into which it is 
rapidly drifting. 

Whilst the Society cannot but deeply lament this comparative in- 
activity in original research, there is another of its functions respecting 
which we can only entertain feelings of unqualified satisfaction. I 
allude to the publishing duties which it has undertaken. In the early 
years of our existence, that is to say, between the years 1841 and 1848, 
the papers communicated to the Society appeared at irregular intervals. 
In the year 1848, our publications for the first time assumed the shape 
of a quarterly journal. A further great advance was made in 1861, 
when the quarterly journal was transformed into a monthly one, 
whilst its scope was enlarged so as to enable us to publish, not only the 
papers read before the Society, but also very full abstracts of all 
valuable chemical memoirs dispersed through the Proceedings, and 
Transactions of the other learned Societies of Great Britain and Ire- 
land, thus making our Journal a kind of Comptes rendus of all the work 
done in chemical science throughout the country. This was an im- 
portant step; but science is not national, and it was obvious that the 
idea involved in this change could only receive its complete and satis- 
factory development by breaking through the national boundaries of 
these abstracts, and making them cosmopolitan. This transformation, 
initiated by my predecessor in this chair, has been accomplished since 
our last anniversary, and for the past twelve months our Journal has 
recorded monthly the progress of pure and applied chemistry through- 
out the world. 

In carrying out this great work, the thanks of the Council are due 
to the Committee of Publication, and especially to the Abstractors, 
whose arduous labours carefully and conscientiously executed have, in 
a great degree, contributed to the success of an unexampled enterprise 
of which the Society may be justly proud. 


The Treasurer then made his financial statement, after which the 
Society proceeded to the election of the Officers and Council for the 
ensuing year. 


5 


Cone 


ANNIVERSARY MEETING. 363 


The following is a list of the Officers :— 
President.—K. Frankland, D.C.L., F.R.S. 


Vice-Presidents who have filled the office of President.—Sir B. C. 
Brodie, Bart., F.R.S.; Warren De la Rue, Ph.D., F.R.S.; A. W. 
Hofmann, D.C.L., F.R.S.; Lyon Playfair, Ph.D., C.B., F.R.S.; 
A. W. Williamson, Ph.D., F.R.S.; Colonel P. Yorke; F.R.S. 


Vice-Presidents—H. Debus, Ph.D., F.R.S.; H. M. Noad, Ph.D., 
I.R.S.; W. Odling, M.B., F.R.S.; J. Stenhouse, Ph.D., F.RBS.; 
and W. J. Russell, Ph.D., and Maxwell Simpson, Ph.D., F.R.S., 
in place of J. H. Gilbert, Ph.D., F.R.S., and T. Redwood, Ph.D., 


who retire. 


Secretaries—A. Vernon Harcourt, M.A., F.R.S., and W. H. 
Perkin, F.R.S. 


Foreign Secretary—Hugo Miller, Ph.D., F.R.S. 
Treasurer.—F. A. Abel, F.R.S. 


Other members of the Council—H. Bassett; A. Dupré, Ph.D. ; 
F. Field, F.R.S.; H. McLeod; H. E. Roscoe, Ph.D., F.R.S.; 
R. Angus Smith, Ph.D., F.R.S.; A. Voelcker, Ph.D., F.R.S.; and 
A. Crum Brown, D.Se.; Dugald Campbell; G. C. Foster, 
F.R.S.; Hermann Sprengel, Ph.D.; Thomas Stevenson, M.D.; 
the five last being instead of E. Atkinson, Ph.D.; C. L. Bloxam; 
M. Holzmann, Ph.D.; E. J. Mills, D.Sc.; and W. J. Russell, 
Ph.D., who retire. 


After the names of the Officers and Council for the ensuing year 
had been announced from the chair, votes of thanks were proposed to 
the President, to the Officers and Council, to the Auditors, and to the 
Editor of the Journal and Abstractors. 
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PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XI.—On the Action of Sodiwm-amalgam on an Alcoholic Solution of 
Ethylic Oxalate. 


By Dr. Henry Dusvs, F.R.S. 


In a paper read before the Chemical Society* in January, 1866, I called 
attention to the fact that those organic acids which have been examined 
with care do not contain in one molecule more water residues (HO) than 
carbon atoms, and that in this respect they resemble the alcohols. Before, 
however, it is possible to accept this fact as a rule for all organic acids, 
it is necessary to show that the formule of those bodies, which are 
said to contain more radicals HO than carbon atoms have not been 
correctly determined. Amongst the latter is one which, in many 
respects, deserves the attention of chemists. I allude to glycolinic 
acid, discovered and described by Friedlander in the year 1864, 
The sodium salt of this substance is formed by the action of sodium- 
amalgam on an alcoholic solution of ethylic oxalate, and is distinguished 
from sodic oxalate by containing three atoms of hydrogen more and 
one atom of sodium less in one molecule than the former does. The 
formula of the acid is accordingly C,H,O, = CH(HO),.CO(HO). 

We may therefore consider that one of the hydrogen atoms liberated 
by sodium-amalgam from the alcohol present, together with one of the 
oxygen atoms of the oxalate, forms hydroxyl, and that this hydroxyl 
and another atom of hydrogen take the place of the oxygen atom in 
the molecule of the oxalate. In this way the ether of glycolinic acid 
might originate. The possibility of such a reaction cannot be denied 
by @ priori arguments, although the probability that it should occur 
appears very small. 

Acetic, glycollic, and glycolinic acids are distinguished by the amount 
of oxygen contained in one molecule of each. 


Acetic acid .. ‘ ‘a .. ©,H,O, 
Glycolic acid se in ig .. C.H,O; 
Glycolinic acid ie wie - .- C.H,O, 


From this composition it would appear that, as we can prepare 
glycolic from acetic acid, glycolinic acid ought to be formed by similar 
methods from glycolic acid. But neither by direct oxidation nor by 
the decomposition of dichloracetic and dibromacetic acid in contact with 


* J. Chem. Soc., xix, 17. 
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bases has the formation of glycolinic acid been hitherto observed. More- 
over, chemists who have been engaged with the examination of the 
products produced by the action of reducing agents on oxalic acid do 
not mention glycolinic acid or any of its derivatives. 

Independently of the general theoretical interest which attaches to 
glycolinic acid, its remarkable’ relation to glyoxylic acid deserves par- 
ticular attention. If we adopt for glyoxylic acid the formula C,H,O,, 
as is the custom of some chemists to do, a most interesting case of 
isomerism presents itself. But if the formula C,H,0;, which I believe 
I have proved to be the correct one, is accepted, and at the same time 
the facility is considered with which glyoxylic acid can be converted 
into glycollic and oxalic acids, as well as its general readiness to 
undergo chemical changes, then it appears remarkable that in no reac- 
tion in which it takes part the formation of glycolinic acid should have 
been observed. In order therefore to decide whether the formula 
C.H,O, for glycolinic acid is or is not the correct expression of its 
molecular composition, whether or not it contains three radicals, 
HO, combined with two atoms of carbon, and, finally, to offer a 
contribution to our knowledge of its interesting relations to gly- 
colic, glyoxylic, and oxalic acids, I determined some years ago to 
prepare Friedlander’s acid in larger quantities and subject it to 
an examination in the directions indicated. However, only within the 
last year have I found the necessary time for the execution of this 
investigation. 

I will remark at once, that although I observed with great care the 
conditions prescribed by Friedlander for the preparation of sodic 
glycolinate, I have not obtained this substance, but I always found in 
its place considerable quantities of sodic glycollate. This is the same 
result which was described by A. Eghis, some months ago, in the 
“ Berichte der deutschen chemischen Gesellshaft zu Berlin.’’* 

Nevertheless I considered it desirable to pursue my researches; for 
the question, whether sodic glycolinate is formed by the action of 
sodium-amalgam on an alcoholic solution of oxalic ether, cannot be 
considered as solved in a satisfactory manner, until several experi- 
ments, under different conditions, have been performed, and the pro- 
ducts of each experiment submitted to an exhaustive examination. It 
is in this respect that my research is far more exhaustive than that of 
Mr. Eghis, who, it appears, made only one experiment. The trouble 
I took has been rewarded by the discovery of the formation of sodic 
tartrate by the direct action of sodium amalgam on the alcoholic solution 
of oxalic ether. 

364 grams of pure oxalic ether were mixed with three times their 
weight of pure absolute alcohol, and small quantities of sodium amalgam 

* 1871, p. 580. 
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added by degrees; after the addition of each portion of the amal- 
gam the mixture was well shaken until the sodium had dissolved, for 
which operation about five minutes were required. The temperature of 
the liquid rose slightly, but no gas was given off. As Friedlander 
prescribes that the mixture is not to be allowed to become warm, it 
was surrounded by cold water and its temperature never permitted to 
rise higher than about 25° C. Two signs are given by which the end 
of the reaction may be known. The first requires the addition of 
sodium-amalgam, until the whole has assumed the consistency of a 
thick salve or ointment; the second, until a further addition of amal- 
gam ceases to raise the temperature of the liquid. Neither of these 
appears to me to be suitable for the purpose. As far as the first is con- 
cerned, I will only remark that the ideas of different persons about the 
consistency of salve may be very different, and that after the addition 
of a certain quantity of sodium-amalgam a further supply of this 
reagent does not cause much change in the consistency of the mixture. 
With respect to the second, I observed in some preliminary experi- 
ments that a given quantity of sodium-amalgam raised the temperature 
of the mixture in the beginning of the experiment to a higher degree 
than a similar quantity did near the end, and that, even after the de- 
composition of the oxalic ether was completed, sodium amalgam pro- 
duced a slight rise of temperature. I therefore in the present experi- 
ment treated the oxalic ether with sodium-amalgam until a portion of 
the mixture, on being boiled with water, yielded a solution of a decided 
alkaline reaction. For this purpose about 116 grams of sodium were 
required, after the addition of which the mixture presented an appear- 
ance like that prescribed by Mr. Friedlander. It was now allowed to 
stand for two days and then mixed with from one to two volumes of 
ethylic ether and a small quantity of water. This treatment produced 
a grey, greasy precipitate and a clear yellow solution. The latter con- 
tained, besides alcohol and ether, only a small quantity of a yellow 
liquid, which since, according to Friedlinder, no glycolinic acid is 
contained in it, was not further examined. The greasy precipitate was 
treated with a small quantity of water, and the undissolved portions, 
consisting of mercury and sodic oxalate, separated from the aqueous 
solution by means of a filter. The liquid was slightly concentrated on 
a water-bath. During the evaporation crystals of sodic oxalate sepa- 
rated on the surface. To the mother-liquor of these crystals nearly its 
volume of alcohol was added, and the whole allowed to remain at rest 
for some time. The mixture soon separated into two layers, a lower 
one of oily appearance, consisting chiefly of carbonates and oxalates of 
sodium, and an upper one in which the expected sodiec glycolinate 
ought to have been present. This layer was carefully separated from 
the lower one and concentrated on the water-bath. As no more crystals 
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of sodium oxalate made their appearance during this operation, a second 
precipitation by alcohol, as performed by Friedinder, was not deemed 
necessary. In this manner a few ounces of a dark coloured liquid were 
at last obtained, from which, whilst standing over sulphuric acid, a 
comparatively large quantity of crystals, the supposed sodic glycolinate, 
separated. An experiment undertaken with the view of separating the 
crystals from the alkaline and syrupy mother-liquor, by pressure 
between layers of filtering paper, did not give a good result. Puri- 
fication of the salt by recrystallisation from water would evidently 
have required, on account of the great solubility of sodic glycolinate in 
this menstrum, a great sacrifice of the precious material, and the use 
of diluted alcohol in place of water did not appear very promising, 
because the solubility of sodic glycolinate and the accompanying impu- 
rities seemed to be nearly the same in this liquid. As a preliminary 
experiment had shown that the calcium salts of the acids produced by 
the action of sodium on oxalic ether crystallise from water with far 
greater facility than the corresponding sodium compounds, the follow- 
ing method was adopted as best calculated to give pure compounds. 

To the mother-liquor containing the supposed sodic glycolinate, 
diluted alcohol was added until the solution of the crystals had been 
accomplished, and then, by addition of an alcoholic solution of 
oxalic acid, the sodium thrown down as sodic oxalate. The filtrate of 
the latter was freed from alcohol by evaporation on the water-bath, 
subsequently diluted with water, and neutralised with calcic car- 
bonate. After the removal of the excess of the carbonate by means of 
a filter, and suitable concentration of the clear solution, the latter 
was allowed to crystallise. A large crop of papillary crystals soon 
made their appearance. 

It will be remembered that by the addition of alcohol to the original 
solution of the greasy precipitate, an oily liquid containing, besides car- 
bonate and oxalate of sodium, also the sodium salts of organic acids, 
had been separated. To this liquid I added an alcoholic solution of 
oxalic acid, and proceeded to prepare the calcium salts of the acids 
now in solution by the method just described. The result of this 
experiment was the production of a proportionately large quantity of 
crystals of the same papillary appearance as those mentioned in the 
last experiments. The two descriptions of crystals were, therefore, 
united, and the same was done with their mother-liquors. 

In order to purify these crystals, they were first pressed between 
layers of linen, and subsequently recrystallised from water. As, how- 
ever, it was found that a small quantity of an impurity, the presence 
of which revealed itself by a turbidness caused on addition of plumbic 
acetate,* could not be removed by repeated recrystallisation, the 

* Glycolinates are not precipitated by this reagent. 
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aqueous solution of the whole of the crystals was mixed with plumbic 
acetate as long as a precipitate was formed, and the lead removed from 
the filtrate of this precipitate by sulphuretted hydrogen and subsequent 
filtration. 

The solution was now concentrated on the water-bath, and then 
allowed to stand at ordinary temperatures for some time, when a crop 
of almost pure crystals separated from it. The same process was 
twice repeated with the mother-liquor from these crystals, so that in 
all, three crystallisations took place, and three distinct sets of crystals 
were obtained. The mother-liquor which remained after the last 
crystallisation was too small in quantity to serve for further experi- 
ments. Each of these crops of crystals was recrystallised from water, 
and each of the mother-liquors worked as long as crystals could be 
obtained from it. Thus the original crystals were divided into five 
distinct portions, and as none of the mother-liquors were lost, one or 
more of these portions ought to have been calcic glycolinate, if this 
body was at all present amongst the substances with which I operated. 
The analysis of the above crystals gave the following results :— 


I. Small colourless crystals of the same appearance as calcic glyco- 
late.* They were twice recrystallised from water. The mother- 
liquors of the two crystallisations shall be distinguished as first 
and second mother-liquors respectively. 

0224 grm. dried at 120° C. gave 0°118 grm. calcic carbonate. 

0°23 grm. dried at the same temperature gave 0°212 grm. 
carbonic acid and 0°067 grm. water. 

1:668 grm. of the same salt, dried at ordinary temperature in 
air, lost at 115° C. 0°49 grm. of water. 

II. Crystals obtained from the first mother-liquor of I. 

0°204 grm. dried at 115° C. gave 0°107 grm. calcic carbonate. 
1:380 grm. dried at ordinary temperature in air lost at 120° C. 
0°406 grm. of water. 
The appearance and reactions of this salt agreed with I. 
III. Crystals from the second mother-liquor of I. 
0°234 erm. dried at 120° gave 0°121 grm. calcic carbonate. 
0:331 grm. dried at ordinary temperatures in air lost at 120° C, 
0-097 grm. of water. 

IV. Crystals from the mother-liquor of IT. 

0274 grm. dried at 120° gave 0°143 grm. calcic carbonate. 
1:249 grm. dried at ordinary temperatures lost at 120° C. 
0°368 grm. of water. 


* The aqueous solution gave no precipitates with lime-water, argentic nitrate- 
plumbic acetate, and mercuric chloride respectively. 


i 
j 
' 
} 


370 DEBUS ON THE ACTION OF SODIUM-AGALGAM 


V. Crystals left by partially dissolving some of those mentioned 
under I in water. 
02515 grm. dried at 120° C. gave 0°131 grm. calcic carbo- 
nate. 
0°3535 grm. dried at ordinary temperatures in air lost at 
120° C. 0°102 grm. of water. 


The percentage composition of the salts dried at 120° C. is accord- 
ingly. 


I. ey. III. IV. ¥. 
Carbon...... 25°13 — — a = 
Hydrogen.... 3°23 — — — a 
Calcium .... 21°07 20°98 20°68 20°87 20°83 
Oxygen...... _ — — — — 
Calculated according to the formula Ca{C,H;0s5]). 
CO ee 25°26 
BEVEROMON 2. ccccccces 3°16 
SE Sb deccecssueens 21°05 
Oxygen ..--ccccescees ~- 


The percentage amount of water of the salts dried in air at ordi- 
nary temperatures is as follows :— 


5. II. ITI. IV. V. 
Water ...... 293 29°4 29°3 29°4 28°8 


The formulse Ca[_C.H;03 ]- + 4H,0, and 2Ca[ C.H;0s |. + 9H,0, 
require respectively— 


Ca[C.H;0;], + 4H,O.............. 27°48 water. 
2Ca| C,H20O3 |2 + 9H.O OCC EOOE OE HOES 29°8 ” 


The amount of water of crystallisation of the salt dried in air has, 
therefore, been found from ‘5 to 1 p.c. less than is required by the 
second formula. The cause of this difference appears to be the facility 
with which the salt loses water in air more or less dry. 

0°572 grm. of the same crop as I, dried over sulphuric acid lost at 
120° C. 0126 grm. of water or 22:0 per cent. The formula 
Ca[C.H;0;]|, + 3H,0 requires 22°1 p.c. This is the same amount of 
water that I found to be contained in calcic glycolate dried under 
similar conditions, but prepared from the products formed by the oxida- 
tion of ethylic alcohol by nitric acid.* 

a. 6490 grms. of a solution of salt I, saturated at 10° C., left after 
evaporation 0°079 grm. residue dried at 120° C. 


* Ann. Chem. Pharm., ¢, 8. 
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b. 7°865 grms. of a solution of calcic glycolate, which had been 
prepared from the oxidation-products of alcohol, and saturated at 
10° C., left after evaporation 0-096 grm. residue dried at 120° C. 

Both solutions were made under exactly similar conditions. 

Therefore, one part of the salt a requires at 10° C. 82:1 parts of 
water, and one part of calcic glycolate at the same temperature 81°9 
parts of water for solution. It is, therefore, certain that the salts 
obtained by the treatment of oxalic ether with sodium amalgam do not 
contain, after their conversion into calcium compounds and extraction 
as described in this paper, a trace of the so-called glycolinate of lime, 
but consist entirely of calcic glycolate. It is impossible, according to 
Mr. Friedlinder’s description of calcic glycolinate to have mistaken 
this salt for the corresponding one of glycolic acid. Glycolinate of 
calcium contains, according to this gentleman, 53 p. c. of water of crys- 
tallisation and has the formula Caf C,H;0;], + 14H,O, whilst none of 
the salts examined by me were found to contain more than 29°5 p. c. of 
water. Dry calcic glycolinate cannot contain more than 18 p.c. of 
calcium, whilst I found never less than 20°6 p. c. of the same metal. 
From the original mother-liquor of the crude calcic glycolate no more 
crystals could be obtained by evaporation over sulphuric acid. After 
all the water had gone, a brown amorphous mass remained, the quantity 
of which was not inconsiderable if compared with the glycolate already 
extracted. It was possible that this amorphous residue contained calcic 
glycolinate, and I therefore determined to subject it to a searching 
investigation. For this purpose it was redissolved in water, and the 
aqueous solution mixed with nearly its own volume of alcohol. A light 
brown precipitate separated. This precipitate I will call A, and the 
filtrate of it B. After standing two or three days, B deposited crystals 
which had the appearance of calcic glycolate. In the mother-liquor 
of these crystals another crystallisation took place after the liquid had 
been concentrated to a certain extent on the water-bath. The 
remaining liquid, on being placed for some days over sulphuric acid, 
gave first a few more crystals, and then a brown amorphous substance 
of resinous appearance. The crystals of the first and second crystal- 
lisation were recrystallised from water, those of the third could not be 
subjected to the same process on account of their small quantity. 

Analysis gave the following results :— 


VI. Crystals of first crystallisation. 
01935 grm. dried at 120°, gave 0°1005 grm. calcic carbonate. 
0:2715 erm. dried in air lost at 120° C., 0:078 grm. of water. 
VII. Crystals of second crystallisation. 
0°285 grm: dried at 120° C., gave 0°147 grm. calcic carbonate. 
0°401 dried in air lost at 120° C., 0°116 grm. of water. 
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VIII. The crystals of the last crystallisation weighed only 0°447 grm. 
I only give the numbers obtained by their analysis in order to 
show that they were impure glycolate of calcium, and not 
glycolinate. 

0°340 grm. dried at 120° C., gave 0°165 grm. calcic carbonate. 
0°447 grm. dried in air at ordinary temperatures, lost at 


120° C., 0°107 grm. of water. 


From these data we obtain the following percentage results :— 


VI. Vii. VITt. 
Calcium ........ 20°77 20°63 1971 
The formula Ca(C.H;0,;)2 requires— 
oo Peer eee 21°05 
VI. VII. VIII. 
Water of crystallisation .. 28°7 28°92 23°9 


Calculated according to formula 2Ca(C,H;0;). + 9H,O— 
Water of crystallisation ...... 29°8 


According to these determinations, in conjunction with their crystal- 
line form and chemical reactions, the crystals obtained, as described 
above, consist of more or less pure calcic glycolate. 

As has been already mentioned, the filtrate B left, after the evapora- 
tion of the water and alcohol, a brown amorphous mass. The latter 
contained at least two calcium salts, which furnished insoluble pre- 
cipitates with plumbic acetate. To the aqueous solution of this amor- 
phous substance small quantities of the last-mentioned reagent were 
therefore added, as long as a precipitate (C) was thrown down. The 
precipitate could not, but the solution could contain a salt of glycolinic 
acid. In order to discover whether such was the case, the precipitate 
was separated from the liquor by means of a filter, and the liquid freed 
from lead by the passage of sulphuretted hydrogen, from calcium by 
addition of oxalic acid, and from acetic acid by careful evaporation. 
The strongly acid liquid thus obtained was neutralised with calcic 
carbonate, and the solution of the calcium salts permitted to concen- 
trate slowly iz vacuo. At no time during this process could the 
formation of crystals be observed. The amorphous mass which 
remained at last weighed only a few grams, and was almost com- 
pletely soluble in alcohol. No better results could be obtained with the 
alcoholic solution. As it was possible that the substitution of other 
metals for calcium might produce crystallisable compounds, an aqueous 
solution was made, and this carefully precipitated with sodic carbonate. 
The sodium salts thus formed also refused to crystallise, but were 
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obtained as amorphous masses, which, with the exception of a few 
grains, were found to be soluble in alcohol. Sodic glycolinate is inso- 
luble in this liquid, according to Mr. Friedlinder. Therefore the 
liquid B cannot have contained a salt of glycolinic acid. 

The lead compounds (C), after careful washing, were decomposed 
by sulphuretted hydrogen, and the filtrate from the plumbic sulphide 
concentrated first on the water-bath, and subsequently im vacuo over 
sulphuric acid. Neither the acid or acids of this liquid, nor some salts 
prepared from them, could be made to crystallise, but were always 
obtained in the amorphous state. 

As there was no guarantee of the purity of these substances, and as 
no glycolinates could occur amongst them, I abandoned their further 
examination. The precipitate called A consisted of a mixture of sub- 
stances, which were partly easily and partly sparingly soluble in water. 
The latter portion contained tartrate of lime, and the only point about 
which I am doubtful is whether it consisted entirely of this substance, 
or contained other salts besides. An accident during its examination 
deprived me of the material. The parts of A which were easily soluble 
in water were precipitated by plumbic acetate. The precipitate agreed 
in properties with precipitate C. The filtrate of it was treated 
with sulphuretted hydrogen, and after the removal of the plumbic 
sulphide, concentrated, and then left to stand for some time at ordinary 
temperatures. An abundant crop of crystals of calcic glycolate sepa- 
rated. 


IX. 0202 grms. of these crystals, dried at 120° C., gave 0°106 grm. 
calcic carbonate. 
0-283 grm. dried in air, lost at 120°C., 0°081 grm. of water. 


In 100 parts— 


Found. Calculated. 
eo dace Hania mig a 20°99 21°05 

Found. Calculated. 
Water of crystallisation .... 28°6 29°8 


There is, consequently, also in this portion no calcic glycolinate. 

According to the methods described, other experiments were made 
with sodium-amalgam and oxalic ether, and in each case results 
obtained which agreed substantially with those just described. The 
objection might be raised, that too much sodium-amalgam had been 
employed, and that accordingly the reduction of the oxalic ether had 
gone too far. In order to meet this objection, I determined to make 
another experiment, and to use this time less amalgam than on former 
occasions. 140 grms. of ethylic oxalate were mixed with three times 
their weight of ethylic alcohol, and to this mixture the amalgam was 
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added with the precautions mentioned in the description of the first 
experiment. Only this difference was observed, that not sufficient of 
the amalgam was added to give to a portion of the liquid, after addition 
of water, an alkaline reaction. The mixture was allowed to stand for 
two days after the action of the sodium-amalgam had ceased, then 
diluted with ethylic ether and a little water. In this case, as in the 
former experiment, the consequence of this treatment was the produc- 
tion of a greasy precipitate and an amber-coloured liquid. The greasy 
precipitate was treated with a small quantity of water, and the neutral 
solution thus obtained separated from the undissolved sodic oxalate 
and mercury by means of filtration. The aqueous solution turned acid 
after two or three days’ standing, but did so at once if its temperature 
was raised to the boiling point. This would indicate the presence of 
ethylosodic oxalate, a conclusion which I found confirmed as I became 
better acquainted with the constituents of the solution. 

The examination of this solution was conducted according to a 
method differing from the one used in former experiments. Calcic 
acetate was added so long as a precipitate, K, was thrown down. No 
oxalates of sodium could remain in the liquid. The filtrate of K was 
then precipitated by plumbic acetate, and the lead precipitate separated 
by filtration. The solution ought now to have contained glycolinates, 
besides acetates. In order to extract the former, it was concen- 
trated on the water-bath, and allowed to cool gradually. Crystals 
of the appearance of plumbic glycolate separated. These were 
now treated with water and sulphuretted hydrogen, and the liberated 
acid was neutralised by calcic carbonate. The filtrate from the excess 
of the latter gave crystals which, not only in composition, but also in 
properties, could not be distinguished from calcic glycolate. 


0320 grm. dried over sulphuric acid, lost at 120° C., 0:067 grm. of 
water. 
0°253 grm. dried at 120° C., gave 0°133 grm. of calcie carbonate. 


Consequently 100 parts contain— 


Found. Calculated. 
Water........ 20°91 22-1 
Calcium ...... 21°02 21°05 


The fact that the water of crystallisation is found somewhat too low, 
is most probably owing to the circumstance that the salt had been left 
over sulpuric acid for a long time. 

The lead salts obtained in this experiment were evidently of the same 
character as those obtained on former occasions, and as no glycolinate 
could be mixed with them, they were not further examined. 

The precipitate K, caused by calcic acetate in the original solution, 
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was boiled repeatedly with small quantities of water, and the hot solu- 
tions separated from the undissolved portions by filtration. In the 
course of a few hours small prismatic crystals separated from the filtrates 
—crystals which agreed in their physical and chemical properties 
with calcic tartrate. These crystals dissolved sparingly in water and 
acetic acid, but easily in nitric or hydrochloric acids. Heated on a 
piece of platinum foil, they emitted an odour like that of burning sugar. 
Their aqueous solution gave white precipitates with plumbic acetate 
and argentic nitrate respectively. Some placed in a test-tube, with a 
few crystals of argentic nitrate and a little ammonia, gave on heating 
a mirror of silver. Cold concentrated solution of potassic hydrate dis- 
solved them completely, forming a clear solution, from which on heating 
a gelatinous precipitate separated. This precipitate re-dissolved if the 
alkaline liquid was permitted to become cold. The solution of the 
compound in hydrochloric acid was not precipitated at once by am- 
monia, but after the lapse of some time. (Difference from calcic 
racemate. ) 
The quantitative analysis gave the following results :— 


0°586 grm. dried in air lost at 140° 0°105 grm. of water. 

0138 ,, gave 0°066 grm. calcic carbonate. 

0°352 ,, burnt with chromate of lead gave 0'296 grm. of carbonic 
acid and 0°100 grm. of water. 


Therefore the crystals dried at 140° C. contain in 100 parts— 


Calculated. 
Found. C,H,CaO, + H.O. 
Pere 22°93 23°30 
Hydrogen ...... 3°15 2°91 
Oe eee 19°13 19°41 


The salt dried in air contains 17°58 p. c. of water, which go off at 
140° ©. According to the formula 2[C,H,CaO,] + 7H:O, on the 
assumption that at 140°C. 5 molecules of water escape, 17°92 p.c. 
ought to have been found. 

Frisch states that calcic tartrate, dried at 150°C., contains only 4 mol. 
of water (Supp. toGmelin, 946). In Gerhardt’s, and other books, I 
find 4 mol. given as water of crystallisation of tartrate of calcium, 
whilst in the above analysis only 33, or 7 molecules for 2 molecules of 
the anhydrous tartrate, were obtained. I will only remark that the 
amount of water of crystallisation is dependent on the conditions under 
which the crystallisation takes place. Kekulé found calcic racemate, 
prepared from dibromo-succinic acid, to crystallise only with 3 mol. of 
water from hot aqueous solutions, whilst it crystallised with 4 mol. from 


ammoniacal or hydrochloric acid solutions. In other respects I could 
2d2 
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find no difference between the crystals of calcic tartrate prepared from 
oxalic ether and those derived from other sources. 


If we now consider the results obtained by the investigation of the 
action of sodium amalgam on an alcoholic solution of oxalic ether, we 
perceive salts of glycolic and tartaric acids to be the principal pro- 
ducts. The reactions which give birth to these salts may be explained 
by the following considerations. The sodium of the amalgam separates 
from the mercury, and forms with alcohol, hydrogen and sodic 
ethylate— 


Na, + elo = gon bo + Hh. 


The hydrogen is not liberated, but acts on oxalic ether, as represented 
in the following equation :— 


H, + CO(C;H;0).CO.(C,H;0) = COH.CO(C,H;O) + C,H.O, 
Oxalic ether. Ethylic glyoxylate. Alcohol. 
and— 


H, + COH.CO(C,H,0) = CH,(HO).CO(C,H,0). 
Ethylic glycolate. 


But these two atoms of hydrogen can enter the ethylic glyoxylate 
one after another. If one only enters, we have an unsaturated molecule 
of which two can combine and form ethylic tartrate— 


H, + 2[/COH.CO(C.H;O)] = 2[CH(HO).CO(C,H;0)] 
= (,H,(C.H;).0. = ethylic tartrate. 


On addition of water, sodic hydrate and alcohol are formed from the 
sodic ethylate. The former decomposes the ethylic tartrate into sodic 
tartrate and alcohol— 


 0,H,(C,H,),0, + 2NaHO = 0,H,Na,0, + 2(C:H,)HO. 


The tartrate is in this reaction not the product of decomposition of a 
complex molecule, such as desoxalic acid; at all events it cannot be 
traced to such a molecule, but appears to be directly formed from the 
oxalate, according to the above explanation. This follows from the 
following observation. If a quantity of sodium-amalgam be added to 
an alcoholic solution of oxalic ether not sufficient to decompose the 
whole of the ether, and afterwards water and a soluble lime salt, a pre- 
cipitate containing calcic tartrate is at once obtained. 

If it be remembered that by simple reactions oxalates can be formed 
from carbonic acid, we see that a few steps lead us from an inorganic 
substance of very simple constitution to a complex organic acid. This 
appears to me to be a point of great interest, because it enlarges our 
ideas of the formation of vegetable acids in plants. 
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I am not able to contribute to the history of the other bodies men- 
tioned in this paper. They are salts of acids which are precipitated by 
plumbic acetate, and remind one by their general properties of the 
I will only mention a few facts which render their for- 
mation intelligible. By the action of sodium amalgam on oxalic ether 
sodic ethylate is most probably produced. The latter, according to 
Geuther’s researches, decomposes oxalic ether into carbonic oxide, 
carbonic ether, formic ether, and acids of unknown constitution. In 
my experiments considerable quantities of sodic carbonate were ob- 
tained, most likely formed by the decomposition of carbonic ether in 
the alkaline liquid, but no free carbonic oxide could be observed. If 
the carbonic oxide met and united with other not saturated molecules, 
very complex combinations may have been the result. 

I cannot conclude without taking notice of a remark made by 
Mr. Friedlander in the “ Berichte der deutschen chemischen Gesell- 
schaft zu Berlin,’ 1871, page 710. He says that he forwarded to me 
a specimen of his sodic glycolinate, and that it appeared that I did not 
perceive any similarity between this salt and sodic glycollate. Mr. 
Friedlander was good enough to send me in 1866 some of the so- 
called sodic glycolinate, which consisted of small and partly broken 
crystals, the whole weighing about one centigram. As this salt pos- 
sesses, according to him, no characteristic reactions, I could do nothing 
with this specimen, and the whole quantity is still in my possession. 
Since 1866 I have had no communication with Mr. Friedlander. In 
1872, for the first time, did I compare his specimen of sodic glycolinate 
with sodie glycolate. This comparison was confined to the crystalline 
form, because the quantity did not permit of experiments. I found 
a great similarity between the glycolinate of sodium sent to me by 
Mr. Friedlander and glycolate of sodium prepared by myself. 


saccharates. 


Guy's Hospital, April, 1872. 
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Physical Chemistry. 


The Meaning of the Atomicity of Elements. By A. Micuartis 
(Deut. Chem. Ges. Ber., v, 48—51). 


THIs paper contains suggestions for a mathematical theory of chemical 
attraction and atomicity. The attraction of an atom for other atoms is 
supposed to be exerted in certain directions only, or rather to exhibit 
maxima of intensity in these directions, the number of these maxima 
being in fact the number of units of atomicity exhibited by the atom. 
The acceleration imparted by any atom to another atom will therefore 
be a function, not only of the distance between the two, but also of the 
direction in space of the line joining their centres. 

The exact form of the function with regard to the distance is unknown ; 
but it is probably not negative—that is attractive—for all distances, 
like gravitation, but positive or repulsive for very small distances. 
Suppose that the force with which the atoms act upon each other varies, 
like that of gravitation, according to an inverse power of the distance ; 
then the motion of an atom to or from another regarded as fixed, may 
be represented by the equation— 


A A 


> SE ces ee 
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where p is the acceleration, 7 the distance between the atoms, » and m 
any positive whole numbers, and A a quantity, the value of which is 
constant for each element [or rather for each pair of elements], but 
different for different elements. The value of p is negative or posi- 
tive according as 7 is greater or less than 1. Supposing, then, 
that for r = 1, the movable atom has a velocity directed towards the 
fixed atom; then, since for all values less than 1, the acceleration is 
positive, this velocity will be gradually diminished, as the movable atom 
approaches the fixed atom, till it is reduced to 0. The repulsion which 
then ensues carries the atom beyond the point + = 1, at which the accele- 
ration again changes sign. In this manner an oscillatory movement is 
imparted to the movable atom, the amplitude of the vibrations being for 
the most part restricted within certain limits, but capable, as the author 
shows by a particular example, of becoming infinite for certain values 
of the velocity, so that the movable atom then no longer returns to the 
neighbourhood of the fixed atom, or in other words the combination is 
broken up. 

The smaller attractive forces not in the directions of the maxima 
are perhaps concerned in the formation of the so-called molecular com- 
binations. 


H. W. 
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Researches on the Electromotive Force in the Contact of 
Metals, and on the Modification of that Force by Heat. 
By E. Epuunp (Phil. Mag. [4], xliii, 81—98; 213—226, and 
264.—278). 


TxE aathor in a previous work has pointed out that the discovery ‘of 
Peltier* is easily explained if we admit the presence of an electro- 
motive force at the point of contact of the two metals. His researches 
are now directed towards measuring with great delicacy the electro- 
motive force thus developed, using the principle that the heat developed 
is a measure of this force. 

When a galvanic current passes through a wire composed of two 
different metals, there are two sources of heat distinct from each other ; 
one due to the resistance of the wire, the other to the production or 
absorption which ensues at the point of contact of the two metals. For 
accurately measuring the latter source of heat, the apparatus must be 
so arranged as to be independent of the former. All foreign influences 
of temperature must also be eliminated, a difficult condition to fulfil 
when the apparatus is very sensitive. To ascertain the quantities of 
heat produced or lost at the surfaces of contact by observation of tem- 
perature, it would be necessary to know the calorific capacity of all 
the metals subjected to examination. This difficulty is sufficiently 
overcome in the apparatus employed. An air thermometer was so con- 
structed as to fulfil all these conditions. It consists of two perfectly 
equal cylinders of thin sheet copper, silvered on the outer surface. 
Into the centres of their circular ends are soldered brass tubes, which 
admit of the like compound wires under examination being passed into 
the cylinders, so that their points of contact shall occupy central 
positions. These cylinders are 125 millims. long and 80 millims. in 
diameter. They are suitably connected to each other by a glass tube, 
having an internal diameter of 2°5 millims., in which the index (a 
mixture of alcohol and water) is placed. The whole is arranged on a 
mahogany board, which can be tilted slightly from the horizontal posi- 
tion, the angle of inclination being read on a graduated arc. The board 
also carries a brass scale, divided into millimeters running parallel to 
the glass tube which connects the two cylinders. To protect the cylin- 
ders from variations of temperature from without, they are surrounded 
by jackets of sheet zinc, having double walls so as to contain water. 
The sensitiveness of the apparatus was determined, and was found to 
be 0:002134° C. for one division of the scale. The instrument being 
thus arranged, the pair of compound wires to be examined were sealed 
hermetically into their places with a mixture of wax and rosin. 

Designating the different metals by A and B, let us suppose that an 
electric current is passed from A to B in both cylinders ; heat will be 
developed in both equally, and the index will remain motionless. If, 
Lowever, the current passes from B to A in one cylinder, and from A 
to B in the other, there will be a development of heat in one cylinder, 


* Ifa galvanic current be passed through the point of contact of two different 
metals, that point becomes heated or cooled according to the direction of the current. 


This discovery is due to Peltier. 


380 ABSTRACTS OF CHEMICAL PAPERS. 


and an absorption in the other; and the index will move towards the 
cylinder in which the cooling takes place. 

This movement will cease only when the heating of each cylinder is 
equal to the cooling occasioned by radiation, and by contact with the 
surrounding air. In the most perfect of the instruments constructed 
by: the author, the motion of the index ceased after three-quarters of an 
hour. The difference between the amounts of heat in the one cylinder 
and the other is therefore equal to the difference between the amounts 
of heat produced in the two wires. The former difference can be calcu- 
lated from the displacement of the index. 

Theoretical considerations, founded chiefly on the law of Dulong and 
Petit, give the following equation :— 


as=(/Ps? + 1)¢, 


in which « is proportional to the quantity of heat produced or 
destroyed at the point of contact at the time of the passage of a current 
of unit intensity ; ¢ designates the displacement of the index when the 
current passes from one direction to the other; 8 is a constant which 
changes its value when one pair of wires is exchanged for another; and 
s represents the current intensity. From this equation is deduced the 
following :— 


2m (t,s +ts8,) (t,s—ts) 
~ sts? (+4) (§ —t) 


All observations have been calculated by means of these equations. 
From a number of experiments, the details of which are lengthy, the 

following electromotive series has been deduced, commencing with the 

most positive, and ending with the most negative metal investigated :— 


Tron. Lead. 
Cadmium. Tin. 

Zine. Aluminium. 
Copper. Platinum. 
Silver. Palladium. 
Gold. Bismuth. 


The compound wires were then subjected to experiment to determine 
their thermo-electric properties, The following method was adopted :— 
Near the point of soldering, each wire was bent at a right angle, so 
that the two wires were parallel, and the distance between them 
10mm. The point of soldering was in the middle of the elbow which 
united them. The wires thus prepared were passed through a cork 
into a large test-glass. Through the same cork avery sensitive thermo- 
meter was so placed that its cylindrical bulb rested with its middle 
against the point of soldering. The test-glass was introduced through 
an aperture in the centre of a thin wooden lid fitted toa large glass 
vessel filled with cold water. A layer of cotton wool was placed round 
this vessel as a precaution against changes of temperature from with- 
out. The free ends of the wires issuing from the cork in a vertical 
direction, after passing through the bottom of a small wooden box, 
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were united to the conducting wires of a magnetometer. The conduc- 
tivity was then determined in the usual manner for each pair of wires, 
with some unimportant modifications. From these experiments a 
thermo-electric series was deduced, and it was found that the metals 
occurred in the same order as in the electromotive series. 

Comparing the electromotive series with the electro-tension series of 
Volta, Pfaff, Péclet, and others, no agreement is found; the author 
concludes, therefore, that “as established by electroscopic experiments, 
the electric tension series presents no immediate relation with the 
electromotive forces at the contact of metals ; it is impossible, therefore, 
to determine from that series the amount or the nature of these forces.” 
He considers also that the results of experiment justify him in stating 
the following propositions :— 

“The electromotive force of contact for the eleven metallic combi- 
nations investigated, increased with the temperature when the experi- 
ments took place at a temperature not exceeding + 30 degrees. 

“« The thermoelectric forces which at a given difference of temperature 
arise in different metallic combinations, are not proportional to the 
electromotive forces of those same metallic combinations. 

“Tf with the aid of the second fundamental principle of the 
mechanical theory of heat, we calculate the modifications undergone by 
the electromotive forces of contact in consequence of the increase of 
temperature, we obtain results which do not agree with experiment.” 


5. W. 


Measurement of Polarization in a Voltaic Element. By E. 
Branuy (Compt. rend., Ixxiv, 528). 


THe author in these researches proposes to measure, by means of the 
electrometer, the electromotive force of polarization developed by the 
positive plate of a voltaic element, when the intensity of the current 
increases from zero to the maximum obtainable by the element 
employed. For this purpose he makes use of a common zine and 
copper element with dilute sulphuric acid, interposing between the 
plates two other plates of copper, having a small part only immersed. 
The difference between the tensions of the zinc and copper, and the 
tensions of the two intervening plates, which act positively towards 
the polarised copper plate, give the data required. The electrometer 
used was a modification of Thomson’s instrument. The aluminium 
needle, with its mirror, was suspended between four sectors connected 
diagonally, and charged with positive electricity from a pile of two 
hundred plates of zinc and copper separated by moistened sand. The 
instrument was found to give constant results when the number of 
elements in the pile remained the same. The values of the well-known 


formula— 
K' —p 
i— 
R 


were determined, and the results are embodied in the following 
table :— 
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I. E K’ — p. p- 
1000 1 0°29 0°66 
203 1 0°407 0°58 
36°5 1 0°64 0°47 
17 1 0°97 0°02 


Ss. W. 


On the Absorption Spectra of the Vapours of Sulphur, Sele- 
nious Anhydride, and Hypochlorous Anhydride. By D. 
GeERNEZ (Compt. rend., lxxiv, 803). 


In a previous communication the author has pointed out that the 
known absorption spectra of coloured vapours consist of groups of fine 
lines, and can therefore be studied with a greater dispersion than is 
generally used with coloured liquids. The author in his observations 
uses a spectroscope of two prisms and a Drummond lime light. To 
observe the absorption spectrum of sulphur, a porcelain tube about 
50 c. in length is taken, furnished with glass ends, and containing 
some sulphur. At the boiling point of sulphur the tube is filled with 
vapour, which stops almost the whole of the light, the red end of the 
spectrum only passing through. If the temperature be greatly in- 
creased, so that the vapour is enormously expanded, groups of dark 
lines are seen furrowing the violet and blue, and extending to the green 
part of the spectrum. The absorption spectrum of selenious anhydride 
is more easily obtained, as it appears immediately the substance is 
volatilised in a tube as above. The groups of lines occur particu- 
larly in the violet and blue, and are not seen in the less refrangible 
portions of the spectrum. 

Hypochlorous anhydride in a tube one meter long gives a very satis- 
factory absorption spectrum ; a solution of this gas in water also gives 
a similar spectrum, which is identical with the spectrum obtained from 


chlorine peroxide and chlorous anhydride. 
A. P. 


Absorption Spectrum of Sulphur. By G. Sauer (Compt. rend., 
xxiv, 865). 


Tis is a note calling attention to the fact that the author described 
the absorption spectrum of sulphur in August, 1871, a description 
of which has again been published by Gernez. To produce this 
spectrum, the author uses a simple tube of Bohemian glass, closed at 
the ends, the source of light being a platinum ball heated by a blow- 
pipe to intense whiteness. The dark bands coincide in position with 
the bright lines observed when sulphur is volatilised in a hydrogen 
flame, and both exhibit the maximum intensity at the more refrangible 
side of the groups. The wave lengths of these maxima are ahout 477, 
470, 465, 458, 454 (millionths of a millimeter). 
A. ¥. 
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The Absorption Bands of Chlorophyll. By L. Scuénn (Pogg. 
Ann., cxlv, 166—167). 


Rerers to former publications on this subject in Zeitsch. fiir Anal. 
Chem., 1870, and Pharmaceutische Centralhalle, 1871, No. 47. The 


results are not very important. 


The Spectrum of Hydrogen at Low Pressures. By. G. M. Spuaproke 
(Chem. News, xxv, 111). 


Note on the Spectrum of Encke’s Comet. By M. Hueeatns (Proc. Roy. 
Soc., xx, 45). 


On Anomalous Dispersion (3rd Memoir). By A. Kunpr (Pogg. Ann., 
exliv, 128—137). 


Internal Constitution of Gases. By G. HausemMann (Pogg. Ann., ecxliv, 
82—109). 


Method of Determining the Density of a Liquid in a Closed Space. By 
F. J. Sramkurt (Pogg. Ann., 470—476). 


A Simple Thermo-regulator. By E. Reicuert (Pogg. Ann., cxliv., 
467). 


Inorganic Chemistry. 


Combustion of Carbon by Oxygen. By J. Dumas (Compt. rend., 
Ixxiv, 137—142). 


In two memoirs recently communicated to the Académie des Sciences, 
Dubrunfaut maintains the four following propositions :—(1.) Carbon 
dioxide is not decomposed by carbon, without the concurrence of 
aqueous vapour. (2.) Carbon does not burn in oxygen without the 
intervention of this same vapour. (3.) A cubic meter of gas, reputed 
pure and dry, contains 5 grams of water, that is to say 5 milligrams 
per litre. (4.) This water exists in gases supposed to be dry, in a 
form which science is unable to determine; it has no appreciable 


tension. 
''o test the accuracy of the statement regarding the incombusti- 


bility of carbon in perfectly dry oxygen, Dumas selected graphite, as 
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being the most difficultly combustible of all forms of carbon. Native 
graphite was purified by fusion with potash, washing with water and 
boiling dilute hydrochloric acid, and heating to whiteness in chlorine 
gas (thoroughly dried by passing over pumice soaked in strong sul- 
phuric acid). It was then transferred while still hot into a glass tube 
which was afterwards exhausted of air, and the combustion was then 
performed in a stream of oxygen previously dried by passing over 
potash and sulphuric acid.* 

The experiment showed that the carbon was completely burned, 
7:0635 grams of it combining with 18°8095 grams of oxygen in pro- 
ducing 25°873 grams of carbon dioxide. These numbers give for the 
atomic weight of carbon C = 6-008 (if H=1, O=8). Now the 
volume of carbon dioxide produced in the combustion was 13 litres, 
corresponding to 13 litres of oxygen consumed. This volume of the 
gas would, according to Dubrunfaut, contain 65 milligrams of water ; 
and this water, after the alteration of its state, according to Dubrun- 
faut’s assumption, would finally be absorbed by the potash, so that, 
in estimating the amount of carbon dioxide formed in the combustion ; 
these 65 grams would have to be deducted from the increase of weight 
in the potash-apparatus. This deduction being made, the atomic 
weight of carbon deduced from the results of the experiment would be 
6°031, a number irreconcilable with all the determinations of the atomic 
weight of that element. 

With regard to the method of drying gases, Dumas adds—(1.) That 
calcium chioride does not effect complete desiccation. (2.) That 
potassium hydrate fused and mixed with lime is a very efficient desic- 
cator. (3.) That pumice soaked in sulphuric acid always gives satis- 
factory results. (4.) That phosphoric anhydride is the most efficient 
desiccator of all. 

Whether gases thus desiccated are absolutely dry it would be diffi- 
cult to affirm, as there is nothing absolute in nature; but it is certain 
that any trace of water that may remain in them cannot be detected 
either by the balance or in any other way. 

H. W. 


Ozone Reactions of the Air in the Neighbourhood of Gra- 
duation-houses for Salt Evaporation (Gradirhausern). By 
Gorup-Besanez (Ann. Chem. Pharm., clxi, 232—251). 


Tue author has made a set of experiments on the presence of ozone in 
the atmosphere, more especially in the neighbourhood of the houses 
for the evaporation of saline springs. The observations were made 
with starch and potassium iodide paper, with guiacum tincture paper, 
and with thallious oxide paper, the last named of which is turned 
brown by oxidising agents, and is again bleached by nitrous acid. The 
behaviour of these test-papers towards ozone, hydrogen peroxide, 
nitrous acid and ammonium nitrite, was carefully determined: From the 
determinations of the ozone present in the air close to the evaporation- 


* The oxygen was thereby so thoroughly dried that 50 litres of it passed in a 
slow stream through a tube containing pumice soaked in sulphuric acid, produced 
not the slightest increase of weight. 
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houses, and at a short distance from them, the author has drawn the 
following conclusions :— 

1. That by great evaporation of water, such as takes place at the 
evaporation-houses, a substance is formed which decomposes potas- 
sium iodide, liberating iodine, and also converts thallious oxide into 
thallic oxide. 

2. Such a substance is present in the atmosphere, but in much 
smaller quantity. 

3. That, contrary to what has been formerly stated, ammonium 
nitrite alone is unable to decompose potassic iodide by liberating 
iodine, nor can it do so under the influence of carbonic anhydride, nor 
is it able to change thallious oxide to thallic oxide. 

Free nitrous acid occurs in the atmosphere very rarely, but on the 
evaporation of water, ammonium nitrite and ozone are formed in ap- 
preciable quantity, no free nitrous acid being observed. This fact 
accounted for the large excess of ozone which the author found in the 
neighbourhood of the evaporation-houses, as compared with the 
quantity found a short distance away. It was also found that the 
nearer the test-paper was placed to the evaporating surface, the more 
intense was the ozone reaction. 

A. F. 


Action of Bromine on Phosphorous Chloride. By M. Prin- 
VAULT (Compt. rend., lxxiv, 868—371). 


By the action of bromine on phosphorous chloride, a red-brown sub- 
stance, crystallising in needles at from —4° to —5°, is obtained. It 
has the composition PC];Brs, or, as the author thinks it may be written, 
PBr;.3C1Br. It can be carefully distilled at about 90° without decom- 
position. Water decomposes it into phosphoric, hydrobromic, and hy- 
driodic acids. It also decomposes when heated above 90°, yielding a 
body of the composition PCl,Br;. This substance is very unstable, as 
by keeping in dry air it splits up into phosphoric bromide and chloride 
of bromine. It can also be obtained by the direct action of phosphorous 
chloride on bromine. On allowing the mixture to stand for some time, 
splendid crystals 2—3 centimeters long are obtained. The latter body, 
heated with phosphorous chloride, and allowed to cool, deposits yellow 
crystals of phosphoric bromotetrachloride, PC],Br. The author has 
also been able to obtain another chlorobromide, having the composition 
PCl;Br; It can be obtained by the direct union of phosphorous 
chloride with the compound PCl,Brs. Most of these bodies can be 
obtained in a crystalline state, and all of them are at once decomposed 
by water into phosphoric, hydrochloric, and hydrobromic acids. No 
body of the formula PCl],;Br, was obtained. 
A. @, 


Barium Chromate. By Emit Zerrnow (Pogg. Ann., cxly, 
167—169), 


Tue author finds that pure barium chromate dissolves in a boiling 
solution of chromic acid, and on cooling a salt crystallises out, which on 
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drying has the appearance of a yellowish-red powder, to which he 
assigns the formula BaO.2CrO; = BaCr,O;. 
Other experiments were tried, but with the exception of this salt, 


and BaCr0*‘, no other barium chromate seems to exist. 
M. M. P. M. 


Influence of Saline Solutions, and other Agents, on the 
Weathering and Decomposition of Felspar. By H. Birkxer 
and R. Utsricut (Ann. der Landwirthschaft, 1871, 170—182). 


In these experiments 1 kilogram of powdered felspar and 24 litres of 
distilled water were placed in a flask, with the following substances, 
the amount of dissolved ingredients being determined after the materials 
had remained together for about 24 years. 

In the cases in which air or carbonic anhydride was used, the gas 
was passed to the bottom of the flask at intervals of from 2 to 4 weeks; 
in the other cases the flasks were made air-tight, and shaken at the 
same intervals. 

The felspar used contained 8°51 per cent. K,0, 3°37 Na,O, 1:3 BaO, 
16:03 Al,O3, and 65°52 SiO. 

In the following table the quantities of ingredients found in solution 
are given in grams. 


| 

Experiments. K,0. | Na2O.| CaO. | MgO.| SO3. | SiO. 
¥. Distilled water ......ccccccevces ‘051 | -078 | °*058| ‘006 | -044/ -049 

S. Ditto, with air... scccccccocee| O87 | 064 044} -005 ‘044 ? 
8. Ditto, with CO, ..............| “O71 | *114} ‘076; :004 | 046! °069 
4. Caustic lime ......- 5 equivalent | ‘209 | ‘174 | ‘067| ‘003 | ‘041; ‘061 
5. Calcium carbonate .. 1 Fe "042 | ‘073 ‘112; :009 | ‘040; -019 
6. Ditto, with CO, ..1 “i 067 | -094 | -273| -018 | -041| -034 
7. Calcium sulphate....4 ” 053 | 074 |1°906! :016 |2°840| -033 
8. Ditto,withCO,..4 _,, 068 | -097 |1-958| -016 | 2-684! -062 
9. Calcium nitrate ....+4 je 041 | 062 | — ‘016 | °048| -036 
10. Ditto, with CO, ..; ” r i #F — ‘017 "048 | 045 
il. — - }e ‘ ‘161 | -094 | -122| -035| — | -066 
12. Ditto, with CO, ..4 - 162 | °107 | °147| :015| — 056 
13. Magnesia..........1 iy *359 | °315 | °013!) 004} °065| 159 
14. Ditto, with CO, ..1 “312 | +255 | trace | — 111} -048 
15. Potassium carbonate 4 " — — | trace | trace | °048| ‘026 
16. Ditto, with CO;..+4 - _ —- ‘029! ‘007 040} -029 
17. Sodium nitrate ....3 am "089 | — 049} -003 | -043/ -060 
18. Ditto, with CO,..2 4 096 | — ‘120! -008 | ‘037| -032 
19. Sodium chloride....4 i 163 | — ‘091 | -008 040 *032 
20. Ditto, with CO, ..4 a 183 | — ‘123|} -006 | ‘034| -057 
31. Ferrous hydrate, } - 4 086 | -069 | 040) 004} -052| -036 

with air........ 


From these numbers it is seen that the action of distilled water with 
and without air was practically the same. Calcium carbonate, calcium 
nitrate, with and without carbonic acid, gypsum with and without 
carbonic acid, potassium carbonate and bicarbonate, and ferrous hydrate, 
had little more action than water alone. Carbonic acid and calcium 
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carbonate, with carbonic acid, showed an increased action on the alkalis 
and silica. In the experiments with lime a much larger quantity of 
alkalis was dissolved, the lime at the same time entering into combina- 
tion with the silica. Sulphate of ammonia had an energetic action, 
more especially on the potash; only in the experiments with this salt 
and in that with lime, was potash dissolved in larger quantity than 
soda. In the case of the ammonia sulphate, the base had entered 
into some combination with the silica, which was not decomposed either 
by washing until all sulphuric acid was removed, or by heating to 
100° C. Eichhorn (Jahresb. f. Agricultur. Chimie., 1859-60, 16) has 
already shown that silicates, which are decomposed by hydrochloric acid 
as chabazite, absorb ammonia from its salts. Magnesia acted more 
energetically than any other agent, seven times more alkalis and three 
times more silica being dissolved than with water alone. Its somewhat 
less action in combination with carbonic acid was probably due to 
the crystallising of bicarbonate on the sides of the vessel. 

Sodium nitrate dissolved about double the quantity of potash that 
water did, but its action was less than that of sodium chloride. These 
comparative results are in unison with those of Dietrich on basalt 
(J. pr. Chem., \xxiv, 12, and Jahresb. f. Agricul. Chimie., 1862-63, 


14). 
E. K. 


The Chemistry of the Devitrification of Glass. By H. E. 
Benratu (Dingl. Polyt. J. eciii, 19—29). 


Tue author refers here to the property possessed by glass when re- 
peatedly heated, of becoming crystalline and more or less opaque. 

It is noticed that in samples of devitrified or crystalline glass, as 
compared with the portions of unaltered amorphous glass, slightly 
more silica is contained, but this excess is insufficient to give any 
definite information relating to the constitution of the crystals. 

The difficulty of obtaining accurate samples of the crystalline glass, 
i.e., free from any portions of the surrounding matrix of amorphous 
glass, is very great: hence the difficulty of ascertaining the constitution 
of the crystalline matter with any degree of certainty. 

The author adopts the method advised by Leydholt, in which the 
crystalline portion of the glass, extracted as carefully as possible, is 
submitted to partial decomposition under the influence of hydrofluoric 
acid, and the residue taken for analysis. Hitherto experimenters have 
come to the conviction that the phenomena of devitrification are due to 
the fact that certain definite silicates crystallise out slowly in the 
substance of glass when the latter is kept heated to the temperature 
at which it softens, or is repeatedly heated. Leydholt has stated that 
glasses containing more silicic acid than is sufficient to satisfy the 
formula R,SiO;.2Si0, are, under favourable circumstances, very prone 
to devitrifaction. 

The author finds, on analysis of the devitrified and transparent amor- 
phous portions of a glass, that their compositions scarcely differ at all ; 
thus in the devitrified portion the percentage composition is SiO, 78°14, 
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SO, . 0°52, Al,O; + Fe.0; 1°91, CaO 8°88, and Na,O 10°55; in the 
transparent portion, SiO, 77°47, SO, 0°73, Al,O; + FeO; 1:92, CaO 9°66, 
Na,O 10°22. Now on eliminating from the numbers furnished by the 
devitrified portion, the ferric oxide, alumina, and sodium sulphate, a 
percentage composition can be calculated from the residue almost 
exactly corresponding with that calculated from a silicate of the 
constitution Na,Ca(Si03). + 6S8iO.. 

_ To see whether any such silicate did exist, a portion of the glass was 
partially decomposed by treatment with hydrofluoric acid, and the 
residue was analysed. Its composition was found to be SiO, 95°02 per 
cent., Al,03 0°70, CaO 1:95, Na,O 2°33, instead of SiO, 80°3, CaO 9°3, 
Na,O 10°4, as the above formula requires, and by further decomposi- 
tion, in another experiment, a residue was obtained in which the per- 
centage of SiO, was 98°49. Hence the author concludes that. silica, 
previously contained in solution in the glass, had crystallised out; 
he also shows that besides silica it is quite possible that certain 
definite silicates, richer in SiO, than the surrounding glassy matrix, 
may crystallise out at the same time. 

The author, in conclusion, states his conviction that glasses prone to 
devitrification do not consist of definite compounds, but are merely solu- 
tions of silica in glass (approximately R,O.2Si0, or R,SiO;.Si0.2), 
which vary with the temperature in their power of holding in solution 
the dissolved substance, analogously with ordinary solutions. In 
apparently homogeneous glass we have a quickly solidified supersatu- 
rated solution, or an incomplete suppressed separation. But under 
favourable conditions, as for instance softening of the glass by heat, a 
change commences in the mass, and further separation of crystalline 
substance takes place. What applies here to the silica, applies also 


to other soluble compounds contained in the glass. 
W. &. 


Alterations in Potable Waters. By J. Mituuter (Arch. Pharm. [2], 
xlix, 27). 


Organic Chemistry. 


The Action of Potassium Sulphite on Bodies containing CC],. 
By B. Ratuxe (Ann. Chem. Pharm., clxi, 149—171). 


Tue author having shown in a previous paper that all three atoms of 
the chlorine of trichloromethyl CCl; are replaced by SO;K when per- 
chloromethylmercaptan is treated with potassium sulphite, while 
Strecker has shown that by treating chloroform with the same re- 
agent only two atoms of the chlorine suffer this interchange, the third 
atom being replaced by hydrogen through the reducing action of the 
sulphite, it appeared desirable to submit some other bodies containing 
the group CCl; to the same treatment. 
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Trichloroformenesulphonic chloride, CCl;.S0,Cl—On treating this 
body with a solution of neutral potassium sulphite, the mixture becomes 
hot and large quantities of sulphurous acid escape. The following 
reaction takes place :— 


CCl,.80.Cl + H,O + K.SO; = CCl;.SO.H + HCl + K,SO,. 


The result is therefore the same as if free sulphurous acid were 
employed. 

The easily destroyed potassium salt of CCl;.SO;H formed on neutral- - 
lization cannot be separated out, but the presence of the acid is placed 
beyond doubt, not only by its peculiar penetrating odour, but also by 
the immediate precipitation of trichloroformenesulphonic chloride on 
passing chlorine through the solution, a reaction characteristic of this 
acid and its salts. On boiling the solution of the potassium salt it is 
converted into potassium dichloroformenesulphonate (described by 
Kolbe)— 


CC);.80.K + H.O = CHCl,.SO;K + HCl. 


Potassium trichlorcformenesulphonate, CCl;.SO;K, mixed in solution 
with potassium sulphite is first converted into CHCl],.SO;K, thus :—- 


CCl;.SO,;K + H,O + K.SO; = CHC}],.SO;K + HCl + K,S0O,, 


and then at temperatures above 100° into potassium formenedisulpho- 
nate (methionate), CH.(SOs;K)2, some potassium hyposulphate being 
also formed. 

Chloropicrin, CCl3.NO3, digested at a general heat with a solution of 
the sulphite soon dissolves, the solution becoming acid. The salt, 
CH(NO.)(SO;K)., is the product of the reaction. Potassium nitrofor- 
menedisulphonate, as this salt must be called, is easily dissolved by hot 
water and only with difficulty by cold. It crystallises in spheroidal 
groups of microscopic plates, hears a tolerably high temperature with- 
out change, but detonates rather smartly at a stronger heat; gives 
precipitates with baryta water and basic lead acetate; none with 
barium chloride, neutral lead acetate, silver nitrate, and mercurous 
nitrate. 

Chloral hydrate, CCl;.COH + H,O. Concentrated solutions of this body 
and the sulphite mixed in the cold yield chloroform, potassium formate, 
and the compound of chloral with acid potassium sulphite. But at a 
temperature approaching the boiling point the chlorine of the chloral is 
acted upon, and by adding the solution of the latter very gradually to the 
hot solution of the sulphite, loss of chloral by the production of chloro- 
form can be avoided. On cooling and evaporating, a difficultly soluble 
salt, CH(SO;K)..COH + HKSO; + H,0, and a very soluble salt— 


CC1(SO,K) \ CHCI(SO;K) |, ‘ 
(CoH 2 + HKSO,) + 2(Goq °°” + HKSO;) + 7H.0, 


besides a little CH,(SO;K)., potassium formate, chloride, sulphate, and, 
what is worthy of remark, hyposulphate, are obtained. 
The salt, CH(SO;K)..COH + HKSO;+ H.0O, crystallises in indistinct 
rhombic plates, but when it is dissolved in hot water ee; containing 
VOL. XXV, 2 E 
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more water always separate out in the form of soft, brilliant white 
needles entangled together, and so minute that the whole appears 
amorphous. Cold supersaturated solutions can, however, be easily pre- 
pared, and on dropping a crystal of the original form into it, crystals of 
the same kind go on forming for a short time, though they are soon 
overgrown by the more hydrated crystals. This salt is the compound 
of acid potassium sulphite with chloral, in which two of the atoms of 
chlorine are replaced by SO;K and the third by H. Boiled with potas- 
sium carbonate, it yields, besides the neutral sulphite, formenedisulpho- 
nate and formate, the behaviour of CH(SO;K)..COH towards alkalis 
proving to be similar to that of chloral— 


Lead peroxide gives the same salts together with lead sulphate. 

On treating the cold solution of the salt with bromine until it 
remains permanently coloured, the sulphite is oxidized and the potas- 
sium aldehyde-disulphonate, CH(SO;K)..COH + H,O, set free. A 
similar destruction of the double salt is effected by boiling it for half 
an hour with hydrochloric acid. By boiling the new salt with acid 
sulphite, the double salt can readily be reproduced. Potassium alde- 
hyde-disulphonate can be heated to 130° without undergoing change, 
and loses its water of crystallisation but slowly at 170°—175°; above 
this it decomposes, swelling up into an exceedingly bulky twisted mass 
like “‘ Pharaoh’s serpents.” The barium salt, CH(SO;),Ba.COH + 
2H,0, occurs in fine needles, is sparingly soluble in water, and can be 
recrystallised from hot acetic acid. 

A solution of the potassium salt warmed with excess of bromine 
yields a much more soluble bromated salt, CBr(SO,K)..COH, which 
crystallises out in needles on evaporating and cooling the solu- 
tion. It is decomposed by heat, potassium bromide and sulphate 
mixed with a little carbon remaining as a residue. Neither silver 
nitrate, barium chloride, nor baryta-water precipitates its solutions. 
When it is boiled for a few seconds with potassium sulphite, the 
original double salt, CH(SO;K),.COH + HKSO; + H,0, separates out 
again on cooling. Boiled for half an hour with potassium carbonate 
and neutralized with acetic -acid, the tolerably concentrated solution, 
after heating with alcohol and cooling, gives a deposit of microscopic 
plates or needles of another bromated salt. This salt, when boiled for 
a few seconds with potassium sulphite, yields on cooling crystals of 
CH,(SO;K),; it must therefore be CHBr(SO;K).2, obtained, together 
with potassium formate, from CBr(SO;K),..COH just as CH,(SO;K), is 
obtained from CH(SO:K)..COH. 

The second salt obtained by the action of potassium sulphite upon 
chloral, which is readily soluble in water and has the complex formula 
already given, crystallises in large shining triclinic prisms, and can be 
obtained quite pure by repeated crystallisations from warm water. 
When heated, the salt swells up considerably, blackens, and leaves a 
residue of potassium sulphate and chloride and some carbon. Its water 
of crystallisation could not be directly determined, in consequence of 
decomposition taking place. It gives precipitates with silver and lead 
nitrates, soluble in nitric acid. Baryta-water precipitates barium sal- 
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phite from its solutions, and was used to titrate the salt and thus check 
the results of analysis. After this precipitation there must be left in 
solution the salts CCI](SO;K)..COH and CHCl(SO;K).COH, but all 
attempts to obtain them pure failed, only a syrupy liquid being formed 
on evaporation. This, however, on treatment with acid potassium sul- 
phite, reproduced the crystalline double salt. Either component of this 
double salt would, by a further action of potassium sulphite, produce 
the salt, CH(SO;K)2.COH + HKSOs, by the replacement of Cl in the 
one case by H and in the other by SO;H; so that the tendency tw pro- 
duce CH(SO;K)..COH appears to be fulfilled in two distinct ways so 
far as regards the stages of the process. 

It is remarkable that the two components of the double salt are pro- 
duced in the proportion to form it, no excess of either being found in 
the mother-liquor. The circumstance therefore that the two only com- 
pounds intermediate between chloral and potassium aldehyde-disulpho- 
nate, which can result from the replacement of only two atoms of 
chlorine, can unite to form a double salt, actually occasions both of 
them to be produced and in a perfectly definite proportion. 

During the digestion of chloral hydrate with potassium sulphite, a 
strong penetrating smell is given off quite distinct from that of either 
chloroform or chloral, some of the chloral being apparently converted 
into mono- and dichloraldehyde. <A very large quantity of it appears 
to be changed into these or other volatile bodies, but the investigation 
has not been pursued in this direction. 

Trichloracetic Acid, CCl;.CO,H.—On gradually adding to a nearly 
boiling solution of the sulphite a solution of trichloracetic acid, 
sulphurous acid first escapes and then carbonic acid and chloroform. 
The solution boiled till it ceases to smell of chloroform contains, besides 
sulphate and a not inconsiderable quantity of hyposulphate, a very 
soluble salt which crystallises in beautiful perfect square octohedrons 
with the basal pinacoids predominating, like the crystals of potassium 
ferrocyanide. They undergo no change in a vacuum over sulphuric 
acid, but lose water at 100°. The salt begins to decompose above 165°, 
and when heated sufficiently, swells up, burns with a sulphur-flame, 
and leaves a residue of potassium chloride and sulphate discoloured b 
carbon. It has the formula CHCI(SO;K).CO.K + 13H,0. Its solu- 
tion is not precipitated by baryta-water, neutral or basic lead acetate, 
or silver nitrate. From the behaviour of the corresponding salts ob- 
tained from chloral, it might be expected that this salt would behave like 
trichloracetic acid when treated with alkalis, but after being boiled for 
an hour with concentrated potash it remains unchanged. On the other 
hand, its aqueous solution kept for some hours at 140° is partly de- 
composed, with liberation of sulphurous acid. Kept at this temperature 
for some hours with potassium sulphite, it yields a considerable quantity 
of potassium chloride, so that probably the Cl becomes replaced by H or 
by SO2K, but a pure product could not be obtained. 

The hyposulphate produced in the action of the sulphite upon the 
above chlorides must result from a molecule of HKSO; and one of 
K,SO; giving up H and K respectively, and the residues then uniting, 
thus :— 


RCI + HKSO; + K.SO,; = RH + KCl + K.S,.0,. 
2852 
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The formation of hyposulphate by the gradual withdrawal of hydrogen 
from the acid sulphite can easily be directly shown by digesting a hot 
solution of this salt for some time with lead peroxide, when potassium 
hyposulphate crystallises out on cooling. ~— 


Some Cases of the Formation of Chemical Compounds by 
Insufficient Affinities. By B. Ratuxe (Ann. Chem. Pharm., 
elxi, 171—174). 


A REACTION which by itself cannot take place, because it would involve 
a fixation of heat, may do so in conjunction with either another reac- 
tion or a change of physical condition, when the total result is a 
liberation of heat. 

Thus (see preceding paper) CCI(SO;K)..0COH + HKSO,; and 
CHC1(SO;K).COH +HKSO, are neither of them formed alone, be- 
cause their formation would fix heat; but the two together form in a 
fixed proportion and unite with each other and with water of crystal- 
lisation, because the operations altogether cause a liberation of heat. 
So with other cases of predisposing affinity, the influence of which, in 
some cases, we must still recognise. 

Another case is that of the action of iodine upon hydrogen sulphide, 
which has been investigated by Naumann (Ann. Chem. Pharm., cli, 
145). 

Again, from a mixed solution of potassium thiosulphate and acid 
sulphite, potassium trithionate crystallises out, although in the super- 
natant liquid this salt cannot be detected. Here, if the salt were to 
form in solution there would be a fixation of heat, whereas by form- 
ing in the solid state, its production is attended with liberation of 


heat. 
E. D. 


Abietene, a New Hydrocarbon. By Wittiam WENZELL 
(Pharm. Journ. Trans. [3], ii, 789). 


Tuts hydrocarbon is the product of the distillation of the exudation of 
a coniferous tree (Pinus sabiniana, or nut-pine), indigenous in Cali- 
fornia; the resin exudes from incisions which are made in the tree 
during winter. The hydrocarbon was found to distil almost constantly 
about 101°; its specific gravity is 694 at 16°5°; it is nearly insoluble 
in water, and soluble in 5 parts of alcohol containing 95 per cent. 

Hydrochloric acid gas and sulphuric acid do not act on it; nitric 
acid on boiling attacks it moderately ; chlorine gives rises to substitu- 
tion-products. It burns with a brilliant, white, smokeless flame, and 
dissolves fixed and volatile oils, except castor-oil, which is insoluble in 
it. Its vapour has powerful anesthetic properties ; it has a penetrating 
odour, resembling oil of oranges. No analysis of this hydrocarbon, or 
of its compounds, is given, but the distinguishing properties between it 
and terebene are noticed at some length. 

A. F. 
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Hydrobromides and Hydrochlorides of Allylene. By 
M. Resout (Compt. rend., Ixxiv, 669—672). 


ALLYLENE unites directly and rapidly in the cold, with a concentrated 
aqueous solution of hydrobromic acid employed in great excess. With 
an acid marking 66° Baumé, and at 0°, the process is complete in five 
or six hours. The oily body obtained is dihydrobromide of allylene, 
C;H,,H.Br,, with a small quantity of the monohydrobromide. On 
rectification, a liquid is obtained, having a density of 1°875 at 10°, and 
boiling at 114°—115°. This body is isomeric with propylene bromide, 
C,H,.Br,, but has a much less fragrant odour, and appears: to be 
identical with Linnemann’s methylbromacetol. The dihydrobromide, 
submitted to the action of alcoholic potash, loses one molecule of hydro- 
bromic acid, and is reduced to the state of monohydrobromide, C;H,,H Br, 
the density of which is 1°39 at 9°, and the boiling point 48°—49°. 
Allylene hydrobromide, although isomeric with bromopropylene, is 
quite a distinct body. The former has a lower boiling point, and is 
much more readily acted upon by a concentrated solution of hydro- 
bromic acid. 

Allylene also unites directly in the cold, with concentrated hydro- 
chloric acid, but much less rapidly than with hydrobromic acid. The 
oily product is a mixture of mono- and di-hydrochloride of allylene, in 
which the latter largely predominates. On rectification the dihydro- 
chloride is found to boil at 69°—70°, and is probably identical with 
Friedel’s methylchloracetol. 

J. B 


Cymene from Oil of Turpentine. By A. OpprennuetmM (Deut. 
Chem. Ges. Ber., v, 94—100). 


Wuen finely powdered terpin, CyH,s(OH:), is mixed with bromine, 
and the mixture heated to 5V°, or allowed to stand at the common 
temperature, the dibromide CjH,sBr, is formed, a colourless, heavy 
oil, which decomposes when heated, with loss of hydrobromic acid. 
The same dibromide is obtained by adding bromine to oil of turpentine 
or oil of lemons at a low temperature. When this compound is heated 
with aniline, it loses two molecules of hydrobromic acid, and the hydro- 
carbon C,H, is formed, which boils at 175°5°—178°5°, and appears to 
be identical with a-cymene or methyl-propyl-benzene from cumin oil. 
This is the more probable as both cymene aud oil of turpentine occur as 
essential oils, and yield on oxidation terephthalic acid. Oil of turpentine 
is therefore cymene hydride, and belongs to the additive compounds of 
the aromatic group. Baeyer has pointed out that in these additive 
compounds the partial separation of the carbon-atoms of the benzene- 
ring most readily takes place where alcohol-radicals have entered. The 
constitution of oil of turpentine is therefore probably the following :— 


HC =C 
a 
CH—C¢ »CH—C:H; 
CH—CH, 
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Chlorine Substitution-products of Ethyl Chloride. By 
W. Sraepew (Zeitschr. f. Chem. [2], viii, 513). 


In continuation of his former paper on this subject (Chem. Soc. J., 
1871, 696) the author concludes that ethylene chloride is not formed 
by the action of chlorine on ethyl chloride. The isomeric ethylidene 
chloride thus produced boils at 59° (after purification from traces of 
ethyl chloride by agitation with mercury, which decomposes this 
substance), and is identical with the body obtained by the action of 
phosphorus pentachloride on aldehyde, and with the chlorinated ethyl 
chloride obtained as a bye product in the manufacture of chloral. 

By the action of chlorine (not dried) on pwre dichlorinated ethyl 
chloride of boiling point 74°, there were formed (A) a body of formula 
C,H.Ch, boiling at 127°5°; (B) a body of formula, C,HCl,, boiling at 
157°—159°; (C) carbon trichloride, C.Cl, of melting point 181°. 
Regnault obtained a body of formula, C,H.Cl,, from chlorine and ethyl 
chloride, boiling at 102°. Neither Geuther (Zeitschr. f. Chem. [2], vii, 
147,) nor Welters (Journ. f. pr. Chem. [2], iv, 57,) could obtain this 
substance, although the former chemist obtained a body of this composi- 
tion, boiling at 133°—136°, from chlorine and impure monochlorinated 
ethyl chloride, and also from impure dichlorinated ethyl chloride. 

The author gives the following table :— 


Monochlorinated ethyl chloride, 
Ethyl chloride: 11°5. or ethylidene chloride: 59°. Ethylene chloride: 84°. 


CH,Cl CHCl, CH.Cl 

| | | 

CH; - CH; CH,Cl. 

Dichlorinated ethyl chloride: 74°. | Monochlorinated ethylene chloride : 115°. 
CC); CHCl, 
| | 
CH; CH,Cl. 
Trichlorinated ethyl chloride: 127°5°. Dichlorinated ethylene chloride, 147°.* 
CCl, CHCl, 
| | | 
CH,Cl CHC). 
Tetrachlorinated ethyl chloride, or Carbon sesquichloride, 
trichlorinated ethylene chloride : 158°. melting point, 181°. 
CCl, CCl, 
| | 
CHCl, CCl;. 
C. R. A. W. 


Synthesis of Normal Butyl Alcohol. By E. Linnemann 
(Ann. Chem. Pharm. clxi, 178). 
Buryric acid free from higher homologues, and containing but traces of 
acetic acid, was converted into butyryl chloride by phosphorous chloride. 
* Paternd and Pisati, Nuovo Cimento [2], iv, 401. 
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The yield of pure chloride, boiling at 100°—101°5°, varied from 41 to 
96 grams from 100 of acid, 120 being theoretically obtainable. The 
chloride was then converted into anhydride by heating, first in the 
water-bath, and then at higher temperatures, with the pure acid, the 
yield being from 70 to 110 grams of anhydride from 100 of chloride, 
149 being theoretically obtainable. The direct action of phosphorus 
or phosphoric chloride on butyric acid gives a very small yield, and 
that of butyryl chloride on calcium butyrate does not give a good 
result, unless the lime salt be previously dried at 150° in a stream of 
dry air. The pure anhydride boils at 191°—193°. 

Five per cent. sodium amalgam, as little oxidised as possible, and in 
lumps the size of peas, was moistened with butyric acid, and added 
cautiously to the anhydride, not more than 20 grams of the latter being 
employed at a time, with 200 grams of the amalgam, and the vessel 
being cooled by ice-water; finally ice was added, then water, and the 
oily layer was removed and saponitied with potash. The yield was better 
when the anhydride was previously diluted with the acid, and was 
higher still when a mixture of acid and chloride was used. After 
repeated boiling with caustic potash solution to decompose butyl buty- 
rate, the alcohol was dehydrated by solid potash, and finally by heating 
in a sealed tube to 110°—120°, with powdered caustic baryta. . 

By distilling a mixture of 1 equiv. calcium butyrate and 2 equivs. 
caicium formate, butyric aldehyde was obtained, which was converted 
into alcohol in the same way as that employed for propionic aldehyde ; 
the crude alcohol thus obtained contained isobutyl alcohol, trimethyl 
carbinol, and methylic alcohol, as by treatment with gaseous hydriodic 
acid and fractional distillation of the product, the iodides of methyl, 
trimethyl-carbinyl, isobutyl, and normal butyl were obtained, boiling 
respectively at 41°—46°, 97°—99°, 115°—125°, and 127-9°—129-1°. 
After repeated rectification, the latter substance had the corrected boil- 
ing point 129°95°, and the sp. gr. 1°5909 at 16°. 

The following table shows the comparative yields of alcohol obtained 
from 100 grams butyric acid by the above methods :— 


60 grams anhydride.* 


| 22 grams aldehyde. | 96 grams chloride. 
Diluted 


Reduced per se. with butyric acid. 
| 


1°2 grams alcohol | 48 grams alcohol | 12°3 grams alcohol. | 13°4 grams alcohol. 
(100°—125°). | (100°—125°). (80°—120°). (100°—125). 


The alcohol obtained from the anhydride boiled at 114°—116°; 
thickened at — 17° ; was optically inactive; had the sp. gr. 0°8112 at 
15°; and furnished an iodide, boiling at 125°—129°; oxidation by 
potassium dichromate gave normal butyric acid, recognised by the 
properties and analysis of the calcium and silver salts. 


C. R. A. W. 


* 57 grams acid gave 55 of chloride; this, and 42 of acid, gave 60 of anhydride. 


396 ABSTRACTS OF CHEMICAL PAPERS. 


Pure Normal Butyl Derivatives. By E. Linnemann (Ann. Ch. 
Pharm., clxi, 190). 


Pore normal butyl alcohol was obtained by converting into iodide the 
crude alcohol obtained by reducing butyric aldehyde, chloride, or anhy- 
dride, collecting the portion boiling at 127°—130°, converting this into 
benzoate, purification by fractional distillation, and, finally, saponifica- 
tion with potash, and dehydration with caustic baryta in a sealed tube 
at 110°—120°. Another specimen was similarly obtained from a mix- 
ture of pure acetate, propionate and butyrate. These two specimens 
had respectively the corrected boiling-points 116°88° and 116°96°. The 
alcohol from the benzoate was optically inactive, did not solidify at 
— 22°, had the specific gravity 0°8135 at 22°, was soluble in 12 volumes 
of water at 22°, and dissolved 0°15 volumes of water at 22°. With 
gaseous hydriodic acid, it gave an iodide of which the corrected boiling- 
point was 129°65°, and the sp. gr. 1°5804 at 18°. As the iodide from 
butyric anhydride was found to boil at 129°97°, and that from butyric 
aldehyde at 129°95°, the mean boiling-point 129°82° may be taken as 
correct. 

By treating this pure iodide with pure silver benzoate, acetate, pro- 
pionate, and butyrate, the corresponding butyl ethers were prepared ; 
also butyl chloride from the iodide and mercury chloride, and butyl 
bromide from the pure alcohol and hydrobromic acid. The physical 
properties of these products were as follows :— 


| Benzoate. Acetate. | Propionate.| Butyrate. | Chloride. | Bromide. 
i : 7:39 24: ne 7 77. § 99°94 
Corrected boiling point 247°32 124°36 145°99 164°77 77°96 299:83 
| 
Specific gravity ............ |10000 at 20°|9-8768 at 23°/0-8828 at 15°|0°8760 at 12°| 0°8972 {12990 at 20° 
Solubility in water ......| Insoluble. ‘ jin = | : — Insoluble. | Insoluble. _ 


The bromide from the alcohol boiled at 99°94°, while another speci- 
men from the iodide and copper bromide boiled at 99°83° (corrected) : 
hence 99°88° may be taken as the true mean boiling-point. 

Brominated normal butyl bromide was obtained by heating 8 parts of 
the normal bromide and 9 of bromine for five hours at 150°; it boiled 
at 166°—167°: hence the author concludes that it it is identical with 
Wurtz’s dibromide of ethyl-vinyl (Ann. Chem. Pharm., clii, 21), 
boiling at 166°, and only isomeric with the dibromide of methyl-allyl, 
boiling at 156°—159° (Ann. Chem. Pharm., cl, 109), from both of 
which, again, the dibromide of isobutylene differs, its boiling-point 
being 149°. He gives the following formule :— 

y-butylene. 


a-butylene = ethyl vinyl 4-butylene = methyl allyl. Butylene from isobutyl 
= butylene from normal Butylene from ethyl methyl alcohol, or from trimethyl 


butyl alcohol. carbinol. carbinol. 
CH; CH; CH; 
CH, CH CH.CH; 
CH CH CH, 
CH, CH; 
Dibromide boils at Dibromide boils at Dibromide boils at 149°. 


166° —167°. 156°—159°. 


Wee 


a \e 
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CH; 
Note by the Abstractor.—The author regards allyliodide as CH , and 
CHI 
CH.I 
not as CH ; this latter formula would represent methyl-allyl as 
CH, 


identical with ethyl-vinyl. Chapman (Chem. Soc. J. [2], v, 28) finds that 
the main portion of the dibromide of ethyl-vinyl from vinyl bromide and 
zinc ethyl boils at 158°—160°. The author does not appear to admit 
of the possible existence of a fourth butylene, viz., methylated trime- 


CH.CH; 
thylene, CH | 
CH, 
C. R. A. W. 


Butylene Glycol, 2 new Condensation-product of Aldehyde. 
By Aue. Krexuté (Deut. Chem. Ges. Ber., v, 56). 


Tue author has succeeded in realising in the fatty series the reaction 
analogous to that by which benzaldehyde is converted, by assumption 
of hydrogen, and simultaneous condensation, into hydrobenzoin :— 


2C;,H.O + H, = CyH,02, 
having obtained butylene glycol from acetaldehyde— 
2C.H,O + H, — OHyoO2. 


Sodium amalgam was added to an acidulated dilute aqueous solution 
of aldehyde; the liquid separated from the mercury was filtered, 
neutralised, and distilled in order to separate the alcohol formed ; other 
bye-products, not yet examined, were afterwards removed by shaking 
with ether ; the aqueous liquid was then evaporated almost to dryness, 
mixed with alcohol, filtered off from sodium chloride, and distilled. 
The butylene glycol was finally obtained from the portion of higher 
boiling point by repeated fractional distillation. Even under the most 
favourable conditions, however, the yield is extremely small. 

Butylene glycol thus prepared boils at 203°5°—204°. It is a clear, 
syrupy liquid, of sweet, but slightly pungent taste; easily soluble in 
water and alcohol, insoluble in ether. 

The results of various oxidation experiments with the new body were 
as follows :—With nitric acid the products were acetic and oxalic acid, 
and some carbonic anhydride ; on oxidation with aqueous chromic acid 
carbonic anhydride and much acetic acid were obtained, but no oxalic 
acid, which is further oxidised by the reagent. In both cases the pre- 
sence of crotonic aldehyde was rendered evident by its characteristic 
odour, and small quantities of ordinary aldehyde were also detected 
with certainty. 

These results the author considers lead conclusively to the formula 
CH;.CH(OH).CH,.CH,(OH). The appearance of crotonic aldehyde 
renders it probable that the first reaction consists in the separation of 
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water and formation of crotonic alcohol, CH;—-CH—CH-—CH,OH, 
which is then oxidised to crotonic aldehyde. In confirmation of this 
view, it was found that the latter yields exactly the same oxidation- 
products as butylene-glycol. In conclusion, the author points out the 
different action of acid oxidising agents and of potassium hydrate, 
which latter is not a true oxidising agent, inasmuch as it also gives up 
hydrogen. H. E. A. 


On Monoallylin and Glycerin-Ether. By B. Tottens (Deut. 
Chem. Ges. Ber., v, 68—72). 


Tue author calls attention to the difference between the monoallylin 
obtained by him as a bye-product in the preparation of allyl alcohol, 
and the glycerin-ether supposed by Gegerfelt, Linnemann, and Zotta 
to be identical with it (Jowrn. Chem. Soc. [2], x, 61, 134). 

He has prepared afresh a quantity of monoallylin from the syrup 
remaining as residue from the rectification of crude allyl alcohol. (In 
this residue he also obtained glycerin-ether in the product passing over 
at 169°—172°, having, according to analysis, the composition C,H,o0s. 
The monoallylin boiled at 225°—240°, and had, according to analysis, 
the composition C,H;.03, thus differing essentially from glycerin-ether. 
Monoallylin (unlike glycerin ether) is partly decomposed by distilla- 
tion, with formation of allyl alcohol. 

The action of bromine on monoallylin distinguishes it readily from 
glycerin-ether. Bromine dropped into an aqueous solution of mono- 
allylin is decolorised, and an oil (monoallylin dibromide) separates. 
No apparent reaction is caused by adding bromine to a solution of 
glycerin-ether. Both Gegerfelt and the author were unable to find 
monoallylin in the liquid obtained by the dry distillation of the residue 
left on distilling glycerin with oxalic acid. 

Linnemann and v. Zotta have asserted that in their preparation of 
glycerin ether they discovered a new simple transition from the fatty 
to the aromatic series. The author has examined the product formed 
in the preparation of allyl alcohol, which boiled at about 180°, and 
found considerable traces of phenol in it (by Landolt’s method). No 
appreciable quantity of phenol could be found in the products which 
boiled at a higher temperature, nor in the resin formed by heating 
glycerin ether with potash ; but by heating the acrolein resin (obtained 
as a bye-product) with potash, a body was formed which smelt like 
resorcin, was very soluble in water and ether, and gave a violet-red 
colour when mixed with ferric chloride. 

The author calls attention to the inference which Linnemann draws 
from his observations on the decomposition of the nitrites of amines 
(Journ. Chem. Soc. [2], x, 133), viz., that the question whether allyl 
alcohol contains the group CH; may be decided by the decomposition 
of allylamine nitrite. 

The author considers that the non-hydrogenising of allyl alcohol, the 
non-formation of acetic acid by oxidation of the same, and the for- 
mation of dibromopropionic acid by oxidation of the bromide of allyl 
alcohol, respectively indicate that in allyl alcohol the carbon-atoms are 
doubly combined, that the group CH; does not exist in it, and that it 


: 
; 
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contains the group CH,OH ; and he does not believe that the suggested 
reaction could satisfactorily settle the question which has been raised. 


C. C. 


Isomerides of Trichlorhydrin, and Reproduction of Glycerin. 
By C. Friepet and R. D. Sitrva (Compt. rend., lxxiv, 805— 
809). 


By the action of chlorine, aided by sunlight, upon methyl-chloracetol 


CH; 
the authors have obtained a single trichloride, < CCl, , which boils 
H.Cl 
at 123°. 


The same compound is formed by the action of chloride of iodine 
on methyl-chloracetol, and by fixation of chlorine upon chloropropy- 
lene. This body, by treatment with water, gave a soluble non-volatile 
substance, the composition of which is not yet definitely settled, 
together with small quantities of two bodies, both having the formula 
C;H,Cl,. The one boils between 79° and 85°, and the other between 
91° and 97°. The authors have succeeded in isolating both these 
bodies from the product of the action of chlorine on chloro-propylene. 
From propylene dichloride, on the other hand, by heating in sealed 
tubes with dry iodine chloride, an oily liquid was obtained, and this 
submitted to distillation gave three principal products. The first was 
unchanged propylene dichloride. The second, boiling at about 140°, 
CH; 

was the compound< CHCl, which is also formed by the action of chlo- 
CHCl, 

rine upon propylene chloride in sunlight. , 

The third, boiling at about 155°, was trichlorhydrin, mixed with a 
trace of a tetrachloride, which could not be completely separated. Its 
identity was established by its physical properties, and by the fact that 
it furnished glycerin when heated with water to 170°. The glycerin 
thus generated was satisfactorily recognisable by its physical as well as 
by its chemical characteristics. 

The propylene dichloride used in these experiments was prepared by 
the aid of allyl iodide, but care was taken to avoid the presence of 
any allylic compound. 

The authors therefore claim to have produced glycerin from a body, 
namely, propylene dichloride, which may be prepared without em- 
ploying glycerin itself as the starting point. —e 


A new class of compounds of Dulcite with Hydracids. By 
G. Bovucuarpat (Compt. rend., lxxiv, 866—868). 


Dutcrre is found to dissolve easily in aqueous hydrochloric acid (satu- 
rated at zero), with slight decrease of temperature. After standing 
twenty-four hours at a low temperature, voluminous crystals of the 
hydrochloride of dulcite are deposited. They have the composition 
C.H,,0..HCl + 8H,0. This compound is very unstable, and can exist 
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only in an atmosphere saturated with hydrochloric acid. The whole of 
the hydrochloric acid is given off when the crystals are exposed to a 
current of air. The corresponding compounds of dulcite with hydro- 
bromic and hydriodic acids have been obtained, the two latter being 
somewhat more stable than the hydrochloride. 

A. P. 


Acetic Ethers from Dulcite. By G. Boucuarpar (Compt. rend., 
Ixxiv, 665—668). 


DoutciTE submitted to the action of acetic acid produces a great number 
of neutral compounds, some of which belong to the series of ethers 
of dulcite having the general formula— 


C.H,,0, + nC2H,O, — nH,0. 


and others to the series of ethers of dulcitan, having the general 
formula— 


C,H,,0, + nC.H,0, —_ (n+1)H,0. 


Diaceto-dulcite, CyoH;s0,. Crystalline scales, fusible at 176°, volatile 
without residue on ignition ; inodorous, insipid, slightly soluble in cold 
water, alcohol, or ether, soluble in lukewarm water ; saponified by 
dilute alkalies. 

Diaceto-dulcitan, CHO; Volatile without residue on ignition ; 
tastes very bitter; soluble in water, alcohol, and ether. At the ordinary 
temperature this substance is a colourless liquid, of the consistence of 
oil beginning to congeal. 

Hexaceto-dulcite, CjsH2.0... Hard, friable, crystalline plates, fusible 
at 171°; sublimes at 200°-—220° without alteration of its chemical com- 
position. The sublimed product acquires for a time different properties, 
but gradually resumes its former state. 

Tetraceto-dulcitan, C,4H2O,. Colourless and resinous in appearance ; 
sublimes without residue; insupportably bitter; has a disagreeable 
odour when warm ; nearly insoluble in water, soluble in alcohol and 
ether, and saponified by alkali. 

Pentacetomonochlorhydro-dulcite, CysH2;C10;o, obtained by acting on 
dulcite with a mixture of acetic and hydrochloric acids, is an unstable 
compound, which, when heated in water, decomposes into pentaceto- 
dulcite and hydrochloric acid. 

Pentaceto-dulcite, CyH»4On. Crystalline body with properties very 
similar to those of hexaceto-dulcite, but less soluble in alcohol and 
ether. Heated for a long time to about 200°, it is partially trans- 
formed into pentaceto-dulcitan, with separation of water. 

J. B. 


Pyruvin. By M. ScuLtacpennaurren (Compt. rend., lxxiv, 672). 


Wuewn glycerin is heated in a retort with tartaric acid, crystals of 
pyruvin are formed in the neck of the receiver. This body sublimes at 
the temperature of the water-bath in brilliant scales, fusible at 78°, 
soluble in alcohol, ether, carbon disulphide, benzene, and especially in 


ORGANIC CHEMISTRY. 401 


chloroform. Water dissolves and decomposes it, and the solution, at 
first neutral, soon becomes acid. Pyruvin boils at 242°, changes colour 
during ebullition, and becomes acid. J. B. 


Double Salts of Uranium Acetate. By C. RammetsBere (Pogg. 
Ann. exlv, 158—162). 


1. Uranium-copper Acetate.—Precipitated as green crystals from 
a mixture of solutions of the two salts. Crystal-system— hexagonal 
rhombohedral. The formula given is— 


CuC,H,0, 
{ 600.0110, \ + 4aq. 


2. Uranium-cobalt Acetate—Small yellow-brown crystals, belonging 
to the dimetric system, having the formula — 


CoC H O, 
{ s00D tps } + 6aq. 


This salt, heated to 130°, loses all the six equivalents of water, and 
becomes violet-coloured. 
M. M. P. M. 


Action of Potassium Cyanide on Dichloracetic Acid. By 
D. Amato (Gazzetta Chimica Italiana, 690—695). 


As Kolbe (Ann. Ch. Pharm., clxiii) and Hugo Miller (Jour. Chem. Soc., 
1864, p. 109) obtained malonic acid by the successive action of potas- 
sium cyanide and hydrate on monochloracetic acid, the author was 
desirous of ascertaining if more than two carboxyls, COOH, could unite 
with the same atom of carbon, and for this purpose determined to study 
the action of potassium cyanide on dichloracetic acid. Ethyl dichlor- 
acetate was digested, at a temperature below 100°, with a solution of 
potassium cyanide in dilute alcohol until the odour of hydrocyanic acid 
had disappeared. After filtration from the potassium chloride formed, 
and separation of the alcohol, the liquid was agitated with ether, and 
the ethereal solution evaporated ; it then left a dense liquid, which on 
standing, solidified to a crystalline mass. The aqueous solution 
separated from the ether was found to contain oxalic, malonic, and 
glycolic acids. The residue left on evaporating the ethereal solution 
was purified by crystallisation from alcohol and water. It is scentless and 
tasteless ; melts at 190°—191°; has a neutral reaction; is very soluble 
in ether, and moderately so in alcohol. It is readily soluble in hot water, 
and but slightly in cold water, crystallising from the solution in small 
prisms; its aqueous solution is decomposed by potassium hydrate in 
the cold, with evolution of ammonia. The author assigns to the 
crystals the composition CH.CONH,.COOC,H;.CONH)2, and believes 
that the ethylic dicyanacetate at first formed is converted by the action 
of water, in the presence of excess of acetic acid, into the amidated ether 


of a new acid. 
CH.CN.COOC.H;.CN + 2H.O = CH.CONH,.COOC.H;.CONH.. 


Ethyl dicyanacetate. New compound. 
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This compound, by the action of potassium hydrate, should yield a 
salt of the corresponding acid, CH.(COOH),;; but the author on making 
the experiment, only obtained the products of its decomposition, namely, 
oxalic, malonic, and glycolic acids. 

C. E. G. 


-Dibromopropionic Acid. By G. Minper and B. Tottens (Deut. 


Chem. Ges. Ber., v, 68). 


Tue authors have formed dibromopropionic acid (C;H,Br.,0.) by oxi- 
dation of allyl-alcohol bromide, also some salts and ethers of the acid. 
This dibromopropionic acid melts at 64°—64-5°, and boils at 220°—240°. 
The dibromopropionic acid prepared by Friedel from propionic acid 
melts at 65°—70°. 

From this fact the authors infer that the two acids are identical, 
that allyl-alcohol bromide contains the group CH.OH, and may be 
represented by the formula CH,Br.CHBr.CH,OH. 

Some difficulty was experienced in preparing salts of the acid, owing 
to the formation of metallic bromides. 

Those obtained were the silver, lead, and potassium salts, which may 
be represented by the general formula C;H;BrMO;. The action of 
ammonia on the acid produced ammonium-amido bromopropionate 
(C;H;Br.NH,.(NH,)O,). 

The ethyl, methyl, and allyl ethers were easily obtained by passing 
hydrogen chloride into a solution of the acid in the respective 


alcohols— 


Methyl ether...... C;HsBr.(CH,)O, : B.P. 203°. 
Ethyl ether ...... C,H, Br2(C,H;)O2 : B.P. 211°—214°. 
Allyl ether ...... C,H,Br.(C;H;)O, : B.P. 215°—220°. 


C. C. 


Synthesis of Normal Butyric Acid. By E. Linnemann and 
V. v. Zorra (Ann. Chem. Pharm., clxi, 175). 


Pure fermentation propylic alcohol was converted into propyl iodide, 
and this into cyanide by heating for 30 hours with alcoholic potassium 
cyanide. By the action of caustic potash on this cyanide, normal potas- 
sium butyrate was obtained, from which the acid was obtained by neutra- 
lisation with dilute hydrochloric acid, evaporation to dryness, treatment 
with dry hydrochloric acid gas, and finally distillation over phosphoric 
anhydride. The corrected boiling point of the pure acid was 162°— 
163°, and its sp. gr. at 14°, 0°9601, the butyric acid of fermentation 
boiling at 162°32°, and having the sp. gr. 0°9580 at 14°; the pure 
acid readily solidified in a mixture of salt and snow, and was optically 
inactive. The silver salt was anhydrous, and dissolved in 200 parts of 
water at 14°, while that from the fermentation acid dissolved in 202 
parts at 14°. The calcium salt contained (after drying at 100°) 
C,H;,CaO, + H,0(Ca = 20), and was less soluble in hot than in cold 


| 
| 
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water; 1 part of the salt from the synthesised acid dissolved in 3°2 parts of 
water at 15°, while that from the fermentation acid required 3°5 at 14°. 
The barium salt dried at 100° was anhydrous; 1 part of the artificial 
acid required 2°48 of water for its solution at 14°, while 1 part of the 
fermentation product required 2°43 at 14°. The ethylic ether had the 
corrected boiling-point 121°05°, and the sp. gr. 0°8953 at 18°, while 
that from pure ethyl iodide and fermentation silver butyrate had the 
corrected boiling- point 121:07°, and the sp. gr. 0°9003 at 18°. 

Hence the authors consider that the identity of the acids from fer- 
mentation and from propylic cyanide is demonstrated. 

C. R. A. W. 


Formation of Salicylic Acid from the Bromo-benzoic Acid 
melting at 155°. By H. Hunsner (Zeitsch. f. Chem. [2], viii, 
562—566. 


SeverAL chemists have observed that on fusing this bromo-benzoic acid 
with caustic potash, there is always some salicylic acid formed besides 
oxybenzoic acid. This formation of salicylic acid is caused, not by 
any molecular change, or by impurities contained in the bromo-benzoic 
acid, but by a secondary reaction, viz., by the combination of potassium 
carbonate with phenol, of which a small quantity is always formed. 
This is proved by the fact that when pure phenol is fused with a large 
excess of potash and some sodium carbonate, a small quantity of sali- 
cylic acid is obtained. Cc. 8 


Methylmercaptantrisulphonic Acid, Methylmercaptandisul- 
phonic Acid, and Methylalcoholtrisulphonic Acid. By 
Max Atsrecut (Ann. Chem. Pharm., clxi, 129—148). 


Tne author has investigated some of the reactions of perchlormethyl- 
mercaptan, CSC). 


1. CSC], is added slowly to a concentrated solution of neutral potas- 
sium sulphite, when a new salt is formed = {fr + 2H,0, 


forming clear triclinic crystals. 

The hydrogen which in this salt is combined directly with sulphur 
in the SH residue, the author endeavoured to replace by mercury, but 
without success. 

The free acid, obtained by precipitating a solution of the potassium 
salt with basic lead acetate, decomposing this with sulphuretted hydrogen, 
and evaporating over sulphuric acid in vacuo, formed a thick syrupy 
liquid, which very quickly decomposed in the air. 

With ferric chloride this acid gives a deep blue coloration. 

No other salt was prepared satisfactorily. 


2. If the precipitate, obtained by adding basic lead acetate to a 
solution of the above potassium salt, he washed, boiled with dilute 
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acetic acid, and filtered, the filtrate deposits, on cooling, small needle- 
shaped crystals, which gave numbers corresponding to the formula 


This is the lead salt of the disulpho acid = CH { rn, 


A potassium salt has also been obtained, to which the formula 
cH{ pa * + 4H,0 is assigned. The free acid was obtained, but 


always asscciated with a little potassium salt. With barium chloride 
and lead acetate, it gives flocculent precipitates, being thus distinguished 
from the trisulpho acid. 


3. If bromine be slowly added to a solution of potassium methyl- 
mercaptan trisulphate, a new salt crystallises out, on cooling the solu- 


tion, in colourless needles, having the formula C — * + H,O, 


the residue, HS, of the trisulpho-acid being changed by the action of 
bromine to hydroxyl, HO. The watery solution of this salt gives with 
barium chloride tolerably large leaf-like crystals of an insoluble barium 
salt; no colour with ferric chloride. 

The free acid, = methylalcohol-trisulphonic acid, was obtained as a 
thick syrup, yielding crystals on further evaporation over sulphuric 


acid in vacuo. An ammonium salt cf —_——" 3 also a barium salt 


_ {(s0rs} + 4H,0. 


OH 
A mercury salt, and a silver salt, were prepared, as also a salt to 
(S0,K), (SO;K)s 
which the formula 2c { Sy“ + C1 (Pb “+ 3H.Oisgiven. This 
2 


acid likewise gives a double lead salt with lead acetate. 


4. By acting on sulphocarbonyl chloride, CSC], with potassium 
sulphite, a salt is obtained exactly agreeing with the salt pre- 
ared from CSChk, viz., potassium methylmercaptantrisulphate, 


Cc {su + 2H,0. 


5. By continued boiling of potassium sulphite with carbon disul- 


phide, the same salt is produced. 
M. M. P. M. 


| 
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Allylsulphonic Acid, and some of its Salts. By A. v. Rap 
(Ann. Chem. Pharm., eclxi, 218). 


NEUTRAL potassium sulphite dissolved in a small quantity of water was 
boiled with its own weight of allyl iodide until the latter disappeared. 
The liquid, on evaporation on the water-bath, gave a crystalline residue, 
which was exhausted with boiling alcohol. On cooling, a white salt 
was obtained, which, after washing with alcohol, had the composition 
of a mixture of potassium iodide and allyl-sulphonate, 7(C;H;.0.502K.) 
+ 6KI. On addition of ether to the alcoholic mother-liquors, a salt of 
similar appearance was precipitated, which had the composition 
3.(C;H;.0.SO.K.) + 2KI. On addition of lead acetate to the aqueous 
solution of these salts, lead iodide was precipitated ; the filtrate decom- 
posed by hydrogen sulphide, evaporated, extracted with ‘alcohol, and 
precipitated with ether, furnished a salt not quite free from iodine ; but 
a pure salt of composition C;H;.0.SO,K was obtained by decomposing 
the double iodised compound with warm sulphuric acid, evaporation of 
most of the excess of acid, extraction with alcohol after neutralisation 
with potassium carbonate, and precipitation with ether; the product 
was white, indistinctly crystalline, and readily soluble in water. 

The barium salt was a hygroscopic white mass, soluble in water and 
alcohol, but not in ether; the lead salt crystallised from alcohol in 
golden crystalline plates. The acid itself could not be obtained in a 
sufficient state of purity for analysis. 

C. R. A. W. 


Preliminary Notice on Amidobenzene-sulphurice Acid. By 
H. Rose (Deut. Chem. Ges. Ber., v, 41—42). 


A PECULIAR reaction on this acid is caused by the influence of copper 
chloride under certain conditions. Copper chloride alone is without 
action on an aqueous solution of this acid, but if whilst the liquid is 
boiling, ammonium chloride and a small quantity of ammonia be added, 
it becomes immediately of a dark red colour. Onremoving the copper 
by sulphuretted hydrogen, the colouring matter is reduced, and the 
solution becomes brown in colour. On allowing it to remain in contact 
with air, it is again oxidised, the surface becomes once more red, and 
on shaking, or on removing the sulphuretted hydrogen by warming, 
the original colour returns. On evaporation, the colouring matter is 
obtained. By the addition of a sufficient quantity of copper chloride, 
amidobenzene-sulphuric acid is completely decomposed. The colouring 
matter is easily dissolved by water and alcohol, which it colours 
intensely red ; it is completely insoluble in ether and inbenzene. It is 
destroyed by tin chloride and nitric acid ; concentrated sulphuric acid 
dissolves it with a brown coloration; on diluting the solution, the 
characteristic red colour reappears. 
=. & %, 
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Benzophenone-sulphonic Acid. By W. Sraupet (Zeitschr. 
f. Chem., [2], viii, 553). 


Cotp sulphuric acid dissolves benzophenone without alteration, the 
addition of water reprecipitating the substance ; if, however, the liquid 
be gently warmed, and best if fuming acid be employed, a sulphonic 
acid is formed, which yields a sparingly soluble anhydrous barium salt, 
C,;H,0(SO;).Ba, and readily soluble potassium and sodium salts; a 
small quantity of an uncrystallisable barium salt is also obtained, appa- 
rently an isomeride of the above crystalline benzophenone-sulphonate of 
barium. 

On fusing the potassium salt with caustic potash, there are produced 
phenol in small quantity, paroxybenzoic acid in large quantity, and 
another acid more soluble than paroxybenzoic in small quantity. The 
paroxybenzoic acid exhibits all the properties of a pure sample of that 
substance when compared with it ; it can be sublimed with a trace of 
decomposition, the sublimate containing a minute quantity of phenol, 
which lowers the melting point several degrees. The production of 
paroxybenzoic acid as principal product indicates that the SO;H groups 
are in the 14 position with respect to the CO group, the decomposi- 
tion being— 


S0,K.C,H,.CO.C,H,.S0,K + 3KOH = CH | G0.0K + C,H,.0H 


+ 2K,SO3. 
C. R. A. W. 


On Certain Acetal Derivatives. By A. Pinner (Ber. Deut. 
Chem. Ges., v, 147). 

Arrempts to procure glycollic aldehyde, a, by distillation of cal- 
cium glycollate and formate, gave an excessively small yield, the greater 
part of the glycollate being carbonised; in order to obtain larger 
quantities, acetal boiling at 103°—105° was treated with bromine, 
allowed to fall into it drop by drop, the mass being well cooled. On 
washing with water and alkalies to neutralise retained hydrobromic 
acid, a heavy slightly coloured oil is obtained, the vapour of which 
powerfully attacks the eyes and nostrils; by fractional distillation, 
monobromacetal, CH,Br.CH {OCH is obtained, boiling at 170°, with 
slight decomposition. In the pure state it has a not unpleasant smell, 
and is insoluble in water. When it is treated with alcoholic potash for 
12 hours, at 160°—180°, the bromine becomes replaced by hydroxy], 
forming glycolacetal, CH,.OH—CH ‘ pee a colourless, pleasantly 
smelling liquid, boiling at 167°, without decomposition ; vapour density 
found = 66°61 (H = 1); calculated = 67. 

Concentrated sulphuric acid and gaseous hydrogen chloride com- 
pletely destroy glycolacetal ‘at common temperatures; glacial acetic 
acid has no action in the cold; at 100° action commences with slight 
browning, and at 120° the decomposition is complete in a few hours. 
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On distillation of the product from 50 grams of glycolacetal, agitation 
of the distillate with sodium hydrogen sulphite, and decomposition of 
the sulphite compound by soda and distillation, a liquid was obtained 
of weak aldehyde-like odour, and giving a silver mirror ; the quantity 
was, however, too small to allow of the separation of the aldehyde-body ; 
sulphuretted hydrogen yielded a few oily drops, with the characteristic 
smell of sulphaldehyde, but too little for investigation. 

Glycolacetal ether, CH,(0.CsHs)—CH { 6H" 
smelling liquid, boiling at 164°, without decomposition, obtained by 
the action of concentrated sodium alcoholate solution, at 160° on brom- 
acetal; it is entirely destroyed by strong acids. Similarly the acetal 
corresponding to glyoxal, CH { 0.C:Hs_oW { 0.C,Hs is obtained b 

died atime 0.C.H; | O.C2H;’ y 
the action of sodium alcoholate on dichloracetal ; it boils at about 180° 
without decomposition, and is entirely destroyed by strong acids. 


C. R. A. W. 


is an agreeably 


Contribution to the History of Chloral. By C. Biscnorr 
(Deut. Chem. Ges. Ber., v, 86—88). 


Ir would seem, from the researches of Liebig and Wohler, of Baeyer 
and of Melms, that trigenic acids are formed by the action of cyanic 
acid on aldehydes, so that the production of these peculiar acids may 
be regarded as a criterion of an aldehyde. The author therefore passed 
the vapour of dry cyanic acid into chloral, hoping to obtain a tri- 
chlorinated trigenic acid. The vapour is readily absorbed by the 
chloral, which sometimes solidifies at the instant of saturation; at 
others, gas is evolved at a certain stage of the saturation, and the mix- 
ture solidifies to a vitreous mass, like fused borax, whilst at other 
times this change takes place only after standing some days. The 
product, however, in all instances, yields the same result when boiled 
with moderately concentrated hydrochloric acid, leaving a white grann- 
lar powder, insoluble in water and hydrochloric acid. This, however, 
is readily soluble in hot alcohol, and even more so in ether, from which 
it crystallises in microscopic prisms having the composition C;H;Cl.NOs, 
and melting at 167°—170°, with partial decomposition. Boiled with 
potassium hydrate, it yields chloroform, formic acid, carbonic acid, and 
ammonia, so that the constitution of the compound may be expressed 


thus:— CCl,.CH <o>c cs CH.CCl;, two chloral molecules being 


united by cyanic acid. On heating it to 200°, it splits up, chloral 
distilling over, and cyamelide being formed. It dissolves readily in 
alcoholic ammonia, and after the removal of the excess of the latter, 
silver nitrate gives a precipitate of silver cyanate. The hydrochloric 
acid solution of the crude substance, after the separation of the com- 
pound above described, yielded on evaporation, besides ammonium 
chloride, two distinct crystalline compounds, the quantity of which, 
however, was so small that the author has not been able to investigate 
them accurately. 


C. KE. G. 
2rFr2 
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Chloral-Cyanhydrate and Trichlorolactic Acid. 
By C. Biscnorr and A. Pinner (Deut. Chem. Ges. Ber., v, 113). 


By the action of hydrochloric and hydrocyanic acids on chloral, 
Stadeler obtained a syrupy liquid, resembling lactic acid, but carried 
his experiments no further. The authors in re-examining this reaction, 
have obtained a compound of chloral and hydrocyanic acid, by simply 
_ digesting the two substances together in aqueous solution. Chloral- 

cyanhydrate forms cauliflower-like masses of colourless prisms, having 
a penetrating bitter taste. It is easily soluble in water, in alcohol, and 
in ether. The numbers obtained by analysis correspond with the 


formula— 
CCl,—CHC On 


When this substance is digested with moderately strong hydrochloric 
acid, it furnishes ammonium chloride, and a crystallisable acid, which 
was identified with trichlorolactic acid. ° 


CCL—CHC GG on. 


The authors are carrying on the investigation of this body and its 
salts, and are about to extend their experiments to the croton-chloral. 


Ws a Be 


The Oxidation of the Ketones as a Means of Determining 
the Constitution of Acids and Alcohols. By A. Poporr 


(Deut. Chem. Ges. Ber., v, 38—41). 


Tue author first refers to a previous memoir, in which he compares 
the results obtained by himself and Kolbe, Wurtz, Erlenmeyer, 
Wanklyn, and Buttlerow, from the oxidation of the ketones, and of 
the secondary and tertiary alcohols. When ketones are taken in which 
one of the alcohol-radicals (R in the following general formule) united 
to the carbonyl group is phenyl, methyl, or in some cases ethyl, 


1. CH;—(CH,),—CO—R 
2. —CH,—(CH;),—CO—R 
3. —CH—-CO—R 
4. =C—_CO—R, 


then, on oxidation, the carbonyl and this alcohol-radical invariably 
remain united, whilst the other alcohol-radical becomes oxidised. If 
this latter is the radical of a normal alcohol, it yields a normal acid ; if 
it is an iso-alcohol radical, an iso-acid is produced ; a secondary alcohol 
gives an acetone; whilst a tertiary alcohol suffers decomposition. In 
order to prove the applicability of this method of determining the 
constitution of the acids, and consequently of their corresponding 
alcohols, the author has studied the reactions of the phenyl-ketone 
from the valerianic acid obtained from fermentation amyl alcohol. The 


amyl alcohol boiled at 130°—131°5°, and had a rotation power, « = 
— 2°4°; the valerianic acid obtained from it boiled at.174°—176° ; its 


a NBO SA nid 
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rotation power was a = + 44°. It consisted therefore in great part 
of the inactive acid, a small portion only of the active modification 
being present. The calcium salt of this acid was intimately mixed with 
an equivalent amount of calcium benzoate, and distilled in small portions 
at a time. The greater portion of the product boiled at 224°—228° ; 
a smaller quantity boiling at 228°—233°. On rectifying the 225— 
226 fraction, it yielded on analysis numbers agreeing with the composi- 
tion of butyl-phenyl-ketone. The portion boiling at 231-5°—232° 
showed an increased amount of carbon, and a diminution of hydrogen, 
due probably to benzophenone. The true boiling point of iso-butyl- 
phenyl ketone would appear to be 225°5°. On oxidation this product 
yielded—1. Benzoic acid (melting point, 121°5) analysis of silver-salt 
gave 47°22 per cent. aq. ; calculated, 47:16. 2. Iso-butyric acid. The 
calcium salt prepared from this acid gave the characteristic long, 
transparent, efflorescent needles. On drying, the salt lost 29°28 per cent. 
water; isobutyrate of calcium contains 29°6 per cent. On warming a 
concentrated solution of the normal calcium butyrate, the salt is pre- 
cipitated in shining leaflets, but not the slightest turbidity was 
observed on warming the iso-butyrate of calcium obtained by the 
author. The silver-salt crystallised in thin rectangular tables ; analysis 
proved that it contains the theoretical amount of silver carbon and 
hydrogen. In addition to these acids a minute quantity of acetic acid 
was detected. By fractional precipitation, an impure silver acetate was 
obtained. The formation of benzoic acid shows that the carbonyl and 
phenyl groups remain united in the butyl.phenyl ketone. The produc- 
tion of iso-butyric acid proves that iso-butyl was present in the ketone, 
and therefore in the valerianic acid and in the amylalcohol. Since the 
valerianic acid employed consisted mainly of the inactive modification, 
and since isobutyric acid was produced in quantity, it follows that the 
inactive valerianic acid, and the inactive amy] alcohol contain isobutyl— 


cis CH—CH,—CO.H, and CE >CH—CH,—CH,(0H). 


This result confirms the conclusions of Erlenmeyer, Frankland and 
Duppa, and Buttlerow, respecting the constitution of fermentation 
amyl alcohol. The author leaves it undecided whether the acetic acid 
is due to impurity in the product, or to a secondary and irregular oxi- 
dation of the ketone, or to the presence of the small quantity of the 
active valerianic acid. This possibly may be ethyl-methyl-acetic acid, 


C.H\ 
Cy. >CH—CO.H. 


In this case its ketone would certainly yield acetic acid. 
; 7 i ee 


Transformation of Acetone into Hydride of Hexylene (Di- 
propyl). By G. Boucnarpar (Compt. rend., lxxiv, 809—811). 


Pinacong, C;H,,0., which is formed by the action of nascent hydrogen 
upon acetone, boiled with iodine and phosphorus in presence of water, 
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or heated in sealed tubes with hydriodic acid, yields a mixture of pina- 
coline, C;H,,0 (anhydride of pinacone), an iodide, CsHul, (b. p. 142°— 
145°), which constitutes three-fourths of the crude product, and 
small quantities of more condensed derivatives of acetone. 

The iodide obstinately retained nearly 1 per cent. of oxygen, and 
therefore, that no doubt of its composition might remain, a portion 
was treated with zine and hydrochloric acid. A hydrocarbon was thus 
_ obtained which combined with bromine to form C,H,,Br., without dis- 
engagement of hydrobromic acid. 

The iodide, C;H,,I, heated with hydriodic acid gave, besides a little 
inflammable gas and several liquid hydrocarbons boiling about 130°, a 
liquid, the boiling point of which was 59°, and vapour density 2°947. 
Analysis gave numbers corresponding to the formula C,H; it is there- 
fore the hydride of dipropylene already obtained by Berthelot by treat- 
ing diallyl with hydriodic acid, and isomeric with the hydride of 
— which is obtained by hydrogenating benzene, and boils 10° 

gher. 

Iododipropylene is rapidly attacked by bromine, with disengagement 
of hydrobromic acid and liberation of iodine. The body formed is 
crystallisable, and fuses at 142°. It sublimes below its fusing point in 
irritating vapours. It is a bromide of bromodipropylene, CsHi Bri, 
isomeric with diallyl tetrabromide, from which it is distinguished by 
well-marked characters, including fusing point and crystalline form. 


W. A. T. 


Derivatives of Butyrone. By C. M. Kurrz (Ann. Chem. Pharm., 
clxi, 205). 


Pore butyric acid was converted into calcium salt, and distilled in- 


quantities of 10—20 grms. at atime. About 400 c.c. of crude distil- 
late was obtained from a pound of acid. After separation of the 
aqueous portion, crystals were obtained on agitation with a strong solu- 
tion of acid sodium sulphite; on decomposition by sodium carbonate, 
these furnished a liquid boiling entirely between 75° and 105°, probably 
a mixture of methyl-ethyl ketone and methyl-propyl ketone. Satura- 
tion of the crude butyrone with ammonia gas, and then with sulphur 
dioxide, also failed to produce a crystalline butyrone compound ; whence 
the author considers that there are grounds for Grimm’s conclusion 
that only those ketones yield crystals with acid sulphites that contain 
the methyl group. 

By fractional distillation, a body of composition C;H,,O was isolated, 
boiling at 139°—144°, and having all the properties of Chancel’s buty- 
rone, which boiled at 144°. A few drops came over between 75° and 
125°, and a small quantity at 200°. On oxidation by potassium dichro- 
mate and sulphuric acid, the butyrone thus obtained yielded propionic 
and butyric acids, whence, according to Popoff’s results, its formula 
must be CO { al 

On heating butyrone with nitric acid, a vigorous reaction took place, 
and a heavy oily fluid was produced, which on addition of alcoholic 
potash gave a crystalline mass of the potassium salt of an acid, having 


woes Uninet 
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the percentage composition of nitropropionic acid, C;H,(NO,.)KO, + 
H,0. By similar means the ammonium salt was obtained; this, with 
hydrogen sulphide, yielded small crystals which did not appear to be 
alanine, as they were readily soluble in cold water and alcohol. Silver 
nitrate gave with the potassium salt a yellow crystalline precipitate, 
which exploded below 100°. Chancel’s former results (Chancel, Ann. 
Chem. Pharm., lii, 295; Chancel and Laurent, ibid., lxiv, 331) differed 
in many respects from the author’s. At first he considered the acid to 
be nitrobutyric ; later, nitropropionic. He described the silver salt as 
a basic salt containing crystallisation-water, and decomposed on boiling 
into silver oxide and neutral silver salt. 

On addition of sodium in small pieces to butyrone mixed with a very 
little water, a vigorous reaction took place; the resulting product con- 
tained butyrone-pinacone, and a liquid boiling at 149°—150°, formed 


by the reaction— 


C;H, C;3H, 
CO + H, = CH.OH 
C;H, C;H, 


This was sparingly soluble in water, but readily in all proportions of 
alcohol. By oxidation with potassium dichromate and sulphuric acid, 
it furnished butyrone. The fact that the boiling point is some 14° 
lower than hepty! alcohol* from petroleum (Schorlemmer), and its mode 
of formation, induce the author to term this substance pseudobutyl 
alcohol. Treatment with iodine and phosphorus furnished a pseudo 
butyl iodide of sp. gr. 1-2 at 20°,-and boiling with partial decomposition 
at 180°. 

The butyrone-pinacone was a solid crystalline body melting at 68°, 
solidifying at 57°, and of sp. gr. 0.87 at 20°. It distilled at about 
260°, and by oxidation with sulphuric acid and potassium dichromate, 
it re-produced butyrone. Its formation is given by the equation— 


2(C;H,O) + H, — Cy4H 90.. 


Chlorine acts on butyrone with evolution of hydrogen chloride, pro- 
ducing a liquid which decomposes on distillation or on standing. A 
similar product is obtained with potassium chlorate and hydrochloric 
acid. Phosphorous chloride also acts readily, but the product could 
not be satisfactorily separated from phosphorus oxychloride. 


C. R. A. W. 


Action of Chlorine and Bromine on an Alcoholic Solution of 
Hydrocyanic Acid. By C. Biscnorr (Deut. Chem. Ges. Ber., 
v, 80—86). 

Tue author, on repeating Stenhouse’s experiment (Ann. Chem. Pharm., 

xxx, 93) of passing chlorine into an alcoholic solution of hydrocyanic 


* Note by Abstractor.—Schorlemmer (Ann. Chem. Pharm., clxi, 279) finds that 
the normal alcohol boils at 170°—178°, or about 24° higher than this pseudo-alcohol ; 
CH, : 
while the secondary alcohol, CH / OH, boils at 160°—162°, or about 12° higher. 
CsH 
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acid, frequently obtained the monochlorinated compound CsH,;CIN.O,, 
corresponding to Stenhouse’s dichlorinated compound C,H,,Cl,N2O,. 
It is very similar to the latter, but crystallises in longer and larger 
needles, which melt at 147°. When chlorine is passed into an alcoholic 
solution of mercury cyanide, the dichlorinated compound is generally 
obtained. The monochloro-compound when treated with a solution of 
potassium hydrate, gives a distillate of alcohol, water, and ammonia, 
potassium chloride and carbonate remaining behind, whilst with alco- 
holic ammonia at 150° it yields a mixture of organic bases which the 
author has not investigated. Digested with hydrochloric acid for 24 
hours at 100°, it forms ethyl chloride and carbonic acid which escape 
on opening the tubes, and chlorhydrin and other glycol-compounds, 
which remain dissolved in the aqueous hydrochloric acid. From the 
decomposition of this substance the author believes its formation to take 
place in the following way :—It is well known that chlorinated acetals 
are formed by the action of chlorine on aqueous alcohol, and that 
urethane is produced by cyanogen chloride under similar circum- 
stances, so that when both reactions take place simultaneously, com- 
pounds are formed containing the urethane residue combined with the 
chlorinated ethylidene group in place of the alcohol residue (ethoxyl) 
in chlorinated acetal—- 


/HN.CO.C;H,0 //N.CO.C;H;0 
CH.C1.CH< try C0.C.H,o” 22d CHCl.CH< ay'G0.0.H.0. 


This view of their constitution readily accounts for their splitting 
up into alcohol, carbonic acid, and ammonia, and also for the formation 
of glycol compounds. The attempts to obtain the corresponding com- 
pounds in other series were fruitless, chlorinated acetones and methyl- 
urethane being obtained with methyl alcohol, whilst amyl alcohol 
yielded amyl urethane. When a slight excess of bromine is added to 
an alcoholic solution of hydrocyanic acid, and the mixture is gently 
heated, a violent reaction ensues, cyanogen bromide volatilising, and 
ammonium bromide separating from the solution. On addition of 
water, an oil separates, which consists chiefly of a solution of the bromine 
compound in ethyl bromide, and leaves the former on being allowed 
to evaporate spontaneously. The author only once obtained the mono- 
brominated compound CsH,,BrN,0,, which melts at 142°, and crystal- 
lises in larger needles than the easily prepared dibrominated compound. 
The dibrominated compound C,HyBr.N.0, melts at 115°—116°, and 
crystallises from ether in long needles. Iodine, alcohol, and hydro- 
cyanic acid gave a negative result, as did also the digestion of the 
bromine compound with potassium iodide. Neither the chlorine nor 
the bromine compounds are altered by the action of nascent hydrogen. 


E. G. 


Derivatives of Fulminic Acid. By E. Suit and R. BireperRMAaNnN 
(Deut. Chem. Ges. Ber., v, 89). 


By adding iodine in small portions to fulminating mercury covered 
with ether, di-iodonitroacetonitrile, C(CN)(NO.)L, is formed, which 


— 
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crystallises from the ethereal solution in colourless monoclinic prisms, 
melting with partial decomposition at 86° to a red liquid, and 
decomposing completely at 170°. Iodine, therefore, simply replaces 
the mercury in the fulminate. Bromine, as Kekulé has shown, acts in 
a similar way, but, besides"dibromonitroacetonitrile, bromopicrin is also 
formed, whilst chlorine eliminates both the mercury and the cyanogen, 
with formation of chloropicrin. 
C. §$. 


Action of Phosphorus Pentachloride on certain Aciamides. 
By Anna Wo tkorr (Ber. Deut. Chem. Ges. v, 139). 


THE authoress applies the term aciamide to bodies which, though 
formed on the ammonia type, yet possess acid characters, such as 
the benzoyl-sulphotcluolamides obtained by the action of benzoyl 
chloride on « and 8 sulphotoluolamides, and the analogous bodies 
previously described by her, derived from nitrosulphotoluolamide, «-sul- 
phonaphthalenamide, sulphoxylolamide, and sulphocymolamide, by the 
substitution of the benzoyl group for hydrogen (Zeitschr. f. Chem. 1870, 
p. 321 and 577). Her present researches show that the action of penta- 
chloride of phosphorus on all these bodies may be expressed by the 
following general equation in which R’ indicates the sulphonic acid 
radical— 


N.R'(C;H;O)H + PCI; = HCl + POCI, + N.R'(C,H;)Cl. 


With water the resulting chlorides decompose, reproducing the original 
aciamides— 


N.R'(C,H;)Cl + H,O = N.R'(C;H;0)H + HCL. 


With ammonium carbonate they form the corresponding amides, 
thus— 


N.R'(C;H,;)Cl+ (NH,),.CO;=N.R’ (C;H;) NH, +NH,Cl+CO,+H,0. 


Hence the conclusion is drawn that whereas the sulphonic amides 
possess alcoholic characters, when one of the hydrogens of the ami- 
dogen group becomes replaced by an acid radical (e.g., benzoyl), the 
other hydrogen acquires metallic characters, i.e., those of the basic 
hydrogen in a monobasic acid. 

The following chlorides from aciamides are described :— 

Benzoylsulphobenzolaciamide Chloride. N(CsHsSO,) (C;H;)Cl.—Previ- 
ously obtained by Gerhardt, whose results, however, were not confirmed 
by Wichelhaus. Crystallisable from ether; melting point 73°—75°. 

Benzoylsulphotoluolaciamide Chloride, N(C,H;SO:)(C;Hs5)Cl.—From 
benzoyl-a-sulphotoluolaciamide. Crystallisable from ether; melting 
point 100°. The amide from this chloride crystallises from alcohol, 
melts at 140°, is insoluble in water, aqueous ammonia and alkaline 
carbonates ; aqueous caustic alkalies slowly dissolve it with evolution 


of ammonia. 
Benzoyl - a - nitrosulphotoluolaciamide Chloride, N{C;Hs(NO2)SO,2] 


 jine. 
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(C;H;)Cl.—Crystallisable from boiling ether, in which it is difficultly 
soluble; melts at 125°. The amide melts at 122°—123°, and behaves 
like the foregoing amide. 

Benzoylsulphocymolaciamide Chloride, N(CioHi3SO,) (C;H;)Cl.—Solu- 
ble in ether but not crystallisable, being left as a thick oily fluid on 
evaporation ; the amide melts at 188°. 

Benzoyl-a-sulphonapthalenaciamide Chloride, N(CiH;SO2)(C;Hs)Cl. 
—Crystallisable from ether; melts at 92°— 94° ; the amide is crystal- 


These chlorides are not identical with the compounds of nitriles 
and oxychlorides previously known; equivalent quantities of benzoni- 
trile and «-sulphotoluol-chloride were heated together in a sealed tube 
to 110°—115° for weeks without entering into combination or under- 


going any change. C. R. A. W. 


The Benzoyl Derivatives of Hydroxylamine. By W. Lossrn 
(Ann. Chem. Pharm. exii, 347—362). 


Tue hydrogen of hydroxylamine can be replaced by benzoyl, giving 
an indifferent body, tribenzhydroxylamine, and two acids, which the 
author proposes to rename benzhydroxamic and dibenzhydroxamic 
acids, like the corresponding oxatyl] compounds. 

Preparation of Benzhydrowamic and Dibenzhydroxamic Acid. — 
Heating dry hydroxylamine hydrochloride, or a solution of it, in a 
hydrocarbon boiling at about 110°, with benzoyl chloride, is difficult 
and yields but little of the product. If, however, benzoyl chloride be 
poured into an aqueous solution of hydroxylamine or its hydrochloride 
supersaturated with soda, it is almost entirely converted into benz- 


and dibenz-hydroxamic acid, 


NH,0,HCl+ C;H,OCl+ Na,CO,;= NH,(C;H,0)0+2NaCl+ CO,+ H,0. 


Beuzhydroxamate. 


2NH;0,HCl + 4C,H;OCl + 3CO;Na.=2NH(C;H;0).0 + 6NaCl + 3CO2 + 3H,0. 
‘ Dibenzhydroxamate. 


The two acids are produced simultaneously. 1 part of hydroxylamine 
salt is dissolved in 8 to 10 parts of water with sufficient soda to take 
up all the chlorine of the reaction, and 3 parts benzoyl] chloride are 
added gradually with constant agitation, keeping the mixture cold. 
The sparingly soluble dibenzhydroxamic acid which separates should 
be recrystallised from alcohol, while benzhydroxamic acid, which 
remains for the most part in solution, may be obtained by precipitating 
with baryta water, decomposing with sulphuric acid, and purifying the 
product by crystallisation from a small quantity of warm alcohol, and 
washing the crystals with ether. The hydroxylamine solution may 
be obtained by digesting tin for a week in the cold with nitric acid, 
hydrochloric acid, and water, and precipitating the tin with soda. 

Benzhydroxamic Acid, NH,( C;H;0)O0.—The pure acid crystallises in 
colourless rhombic plates, soluble in 44.5 parts of water at 6°, and 
much more easily in warm water, very soluble in alcohol, little in 
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ether or carbon disulphide, and not at all in benzol. The impure acid 
forms warty masses. It has an acid reaction and melts at 124°5°. The 
acid and its salts are decomposed more or less violently at a high 
temperature. Heated with dilute hydrochloric or sulphuric acid it 
splits up into benzoic acid and a salt of hydroxylamine. 

Benzhydroxamic acid is monobasic, yet, like oxalhydroxamic, it has a 
tendency to form acid salts. The acid potassium salt, NH(C,;H;O)OK 
+ NH.(C;H;O)O, and the acid sodium salt, NH(C;H;O)ONa + 
NH.(C,;H;0)O + 3H,0, form rhombic prisms or plates, moderately 
soluble in warm water, little soluble in alcohol. The sodium salt efflo- 
resces in dry air. An alcoholic solution of the free acid treated with 
potash gives a precipitate of the acid salt, redissolved by further addi- 
tion, but reappearing in crystals as the solution evaporates in air. 

The neutral barium salt is obtained in microscopic needles when the 

acid potassium salt, neutralized with ammonia, is treated with barium 
chloride. If the ammonia be omitted a variable mixture of neutral and 
acid barium salt is precipitated. The latter crystallises in small prisms 
along with the free acid, when the neutral salt is decomposed with 
insufficient sulphuric acid and the filtrate allowed to evaporate. It is 
nearly insoluble in water and alcohol. The calcium and zinc salts are 
neutral: the former is an amorphous, the latter a crystalline preci- 
vitate. 
Solutions of the acid sodium salt give white precipitates with man- 
ganous chloride, cadmium sulphate, alum and lead nitrate, nearly 
white with cupric sulphate, green with chrome alum, whitish green 
with nickel sulphate, peach-coloured with cobalt nitrate, yellow with 
mercuric chloride, all soluble in excess; white with silver nitrate, 
rapidly blackening, and insoluble in excess. Ferric chloride gives a 
dark red precipitate, soluble with intense red colour in excess or in 
dilute sulphuric or hydrochloric acid. The latter when concentrated 
destroys the colour, but it appears again on dilution. 

Dibenzhydrowxamic Acid, NH(C;H;O).0, crystallises by cooling in 
needles or prisms, by spontaneous evaporation of the alcoholic solu- 
tion in shining rhombic crystals. It dissolves with difficulty in water, 
cold alcohol, ether, or carbon disulphide, more easily in hot alcohol, 
not at all in benzol. It has an acid reaction, melts at 145°, decomposes 
violently at a higher temperature with formation, among other pro- 
ducts, of benzanilide. With acids it splits up like benzhydroxamic 
ucid, with alkalis it gives a benzoate and a benzhydroxamate. The 
latter by shaking with benzoyl chloride and water may be reconverted 
into dibenzhydroxamic acid. 

The acid is monobasic and forms neutral salts. The potassium salt, 
N(C,;H;0).OK, crystallises from alcohol in pearly, very thin plates or 
microscopic six-sided tables, decomposing with violerce by heat, and 
leaving a benzoate and a sparingly soluble indifferent body. The 
aqueous solution decomposes on standing, without, however, pro- 
ducing benzhydroxamic acid. The sodium salt is rather more soluble 
in alcohol than the potassium salt, and forms stout-pointed prisms. 

A fresh solution of potassium dibenzhydroxamate gives white pre- 
cipitates with manganous chloride, with lead, silver, and cobalt nitrates, 
and with zinc and cadmium sulphates ; blue-green with chrome alum; 
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apple-green with nickel sulphate, and with ferric chloride a reddish- 
yellow precipitate but no coloration. It is distinguished from benz- 
hydroxamate and oxalhydroxamate by giving no precipitate with salts 
of the alkaline earths. 

Tribenzhydroxylamine, N(C;H;0)30, is among the products of the 
action of a solution of benzoyl chloride in a hydrocarbon boiling 
at 110°, on dry hydroxylamine hydrochloride. It is also formed by 
heating potassium dibenzhydroxamate to 100° with benzoyl chloride 
in excess, afterwards removing the benzoyl chloride with ether and the 
potassium chloride with water, and recrystallising the residue from 
nlcohol. It is insoluble in water, ether, and benzol, nearly insoluble in 
cold, but easily soluble in boiling alcohol, from which it crystallises 
in groups of shining prisms. It melts at 141° and decomposes at 190°. 
Its alcoholic solution treated with potash splits up into benzoate and 
dibenzhydroxamate. 

In conclusion, although tribenzhydroxylamine admits probably of 
only one rational formula, the acids each admit of two: the first 
may be NH(C,;H;0)(HO) or NH,(OC;H;0), the second N(C;H;0), 
(HO) or NH(C,H;O)(OC;H;O). Further researches must decide 
between them. 

C. G. S. 


Artificial Conine. By H. Scuirr (Deut. Chem. Ges. Ber., v, 
42—44,), 


Axout } kilo. butyraldehyde was mixed with an alcoholic solution of 
ammonia, and placed in sunshine during the summer months. Instead 
of the separation with platinum chloride, as described in his former 
communication, Schiff now finds it more convenient to separate the 
alcohol, ammonia, and unaltered butyraldehyde by distillation, then to 
heat the brown syrupy residue for a day to 130°—150°, and distil off 
the volatile portion in a current of steam. The tarry residue is then 
heated in sealed tubes to 200°, and again distilled in steam, 

In the oily distillate the basic portion is removed by hydrochloric 
acid, decomposed by potash, and separated by repeated distillation in a 
stream of hydrogen. A portion boiling at 166°—170° is gradually 
obtained, and a second boiling at 175°—195°, and a third between 
205°—215°. The greater portion of the first fraction boils at 168°, 
and has the composition and properties of natural conine. It acts as a 
violent poison, and with all the characteristic effects of the natural 
base. The sp. gr. is 0°893—0°899 at 15°. The artificial conine appears, 
however, to be only isomeric with the natural alkaloid. It shows 
slight differences in its behaviour towards silver nitrate, hydrochloric 
acid, and chloride of gold. Its coefficient of expansion is greater, and 
its solubility in water less, than that of natural conine. Moreover 
the artificial alkaloid is without action on polarised light. The author 
has proposed the following formule, the first of which he believes is 
possessed by natural conine :— 


I. CH—CH,—CH,—CH;. 


| 
CH—CH,—CH,—CH=NH. 


ou 
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II. CH—CH.—CH,—CH. 


| 
CH—CH,—C H—C H—NH,, 


IiI. CH,-—-CH.—CH —CH\, N 
CH;—CH,—CH,—CH7 *’ 


The behaviour of the synthetical base towards cenanthol and iodide 
of ethyl has shown that it contains no replaceable hydrogen. On 
warming with cenanthol, no separation of water occurs, and with 
iodide of ethyl the iodide of an ammonium base is obtained, the oxide 
of which is a strongly alkaline, bitter, easily decomposed, syrupy 
liquid. Artificial conine has therefore the formula III. 

Dibutyraldine, C,H,,;NO, is therefore not identical with conhydrin. 
The author proposes to call the artificial base ‘‘ paraconine.”’ 

The portion boiling above 200° contains the base C,.H,;N ; derived 
from tetrabutyraldine, C;sH,NO. It is formed also in small quantity 
by the distillation of paraconine, thus :— 


2C,H,,N = NH; + C,.H2,N. 


It boils at 210°, and has a sp. gr. of 0°915 at 15°. 

The base C,)Hi,N, obtained by Ljubavin from valeraldehyde, is doubt- 

less the corresponding paraconine. Its constitution formula is— 
CHs\ aq _cqyd_ 7 aT _o /CHs 
cH, CH CH—CH—N—CH CH,—CH< oy, 

The author thinks that the tetra-base may exist among the products 
of the reaction, and he considers that in all probability the optically 
active valeraldehyde would give a homologue of natural conine. 

T. E. T. 


Facts relating to Diphenylamine. By C. Girarp and G. pp 
Larre (Compt. rend., xxiv, 811—813). 


Contrary to the opinion expressed by Dusart and Bardy (Compt. rend., 
27th Nov., 1871), the authors find that pure aniline hydrochloride may 
be partly converted into diphenylamine by simply heating to 300°— 
340°, without the intervention of phenyl chloride. 

The authors have also been unsuccessful in obtaining diphenylamine, 
as described by Dusart and Bardy, by heating dry sodium sulphophe- 
nate with aniline, except when a small quantity of a salt of aniline is 
present. When this is the case, the formation of diphenylamine results 
from the action of the aniline salt upon the aniline itself according to 
a well-known and admitted reaction. Similarly the production of 
diphenylamine by the action of iodide or bromide of phenyl on aniline 
occurs only when this iodide or bromide contains a trace of free acid, 
or the aniline a salt of aniline. 

Further, contrary to MM. Dusart and Bardy, no benzonitrile was 
obtained by the authors on heating together sodium sulphophenate and 
potassium cyanide. The distillate consisted wholly of phenol. 

And lastly, Dusart and Bardy having stated that by heating together 
phenol, ammonia hydrochloride, and hydrochloric acid they obtaineg 
diphenylamine, Girard and de Laire have repeated the experjment 
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employing, bowever, for sake of simplicity, phenyl chloride itself 
instead of the mixed phenol and hydrochloric acid. Under these cir- 
cumstances no reaction could be detected, and the whole of the phenyl 
chloride was recovered unchanged. , fe ss 


A Third Nitraniline. By J. Fr. Watxer and Tu. Zincxe (Dent. 
Chem. Ges. Ber., v, 114—117). 


Or the three nitranilines possible according to Kekulé’s theory of 
the aromatic compounds, two only are at present known. The one 
results from the nitration of anilides, the other from the reduction of 
dinitrobenzene. The authors have succeeded in producing the third 
by taking as their starting point the y bromonitrobenzene of Hiibner 
and Alsberg. The transformation was effected by heating the sub- 
stance for some hours to 180°—190°, with concentrated alcoholic 
solution of ammonia. The solution was then evaporated to dryness, 
and the nitraniline crystallised from water. By this process, whilst 
a-bromonitrobenzene furnished a nitraniline identical with that dis- 
covered by Arppe, and afterwards produced from acetanilide by 
Hofmann, the second modification of bromonitrobenzene (melting point 
37°—88°) yielded a nitraniline differing from the two already known, 
and designated by the authors as metanitraniline. 

It is distinguished by its solubility, melting point, and the colour of its 
salts. In water and in alcohol it is far more soluble, and the solutions 
are intensely yellow, and communicate this colour to the skin. With 
water-vapour it volatilises more easily than the two other modifications, 
and the watery distillate is coloured strongly yellow. The melting 
point of the base crystallised from water is 66°. By heating between 
two watch-glasses it yields a sublimate of oily drops, which become 
crystalline. Like the two other nitranilines, it forms salts of small 
stability, which, however, are not colourless, but distinctly yellow. 

The authors have also succeeded in converting the bromonitrobenzene 
of Hiibner and Alsberg (melting point 37°—-38°) into the volatile nitro- 
phenol by heating with alkali. 

In the following table the terms ortho-, meta-, and para-series are to 
be understood in their original sense, and not as indicating the positions 


1:2,1:3,1:4:— 


Ortho-series. Meta-series, Para-series. 
a-Bromonitrobenzene. y-Bromonitrobenzene. 8-Bromonitrobenzene. 
Melting point 125°. Melting point, 37°—38°. Melting point, 56°. 

(Hiibner and Alsberg.) (Griess.) 
a-Bromaniline, y-Bromaniline. 6-Bromaniline. 
from Acetanilide. (Hiibner and Alsberg.) (Griess.) 

Nitraniline, Metanitraniline. Paranitraniline. 

from Acetanilide. Melting point, 66°. Melting point, 108°. 
Melting point, 146°. 

Orthonitrophenol. Nitrophenol. Unknown. 
Melting point, 110°. Melting point, 45°. 

Dibromobenzene. Dinitrobenzene. 
Melting point, 89°. 
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In the preparation of bromonitrobenzene the authors have ascertained 
that the formation of the y modification, which formed the starting 
point of these experiments, is favoured by effecting the nitration of the 
bromobenzene at a temperature of 90°—95’. 

w. A Fe 


New Mode of Decomposition of Rosaniline. By ©. LizBer- 
MANN (Deut. Chem. Ges. Ber., v, 144). 


WHEN rosaniline, or better, its hydrochloride, is heated in a sealed tube 
with water to 220°, scarcely any action takes place; but after several 
hours at 235° a decomposition is produced which may be represented 
as the replacement of imidogen, NH, by O. 


(1) CaH,.N;.OH, (Rosaniline) + H,O — NH; 
(2) CsH,.N.0.0H, + H.O — NH; 
(3) CapHy;N O2.0H, + H,O — NH; 
(4) CyH¢03.0H2 (Rosolic acid ?) 


The products (2) and (5) are readily isolated; the aqueous liquid 
obtained deposits on evaporation beautiful red crystals, of the compound 
(3). This behaves as a weak acid, is soluble in ammonia, and repreci- 
pitated by acids, the precipitate being considerably soluble in excess of 
hydrochloric acid. Reducing agents convert it into a colourless body. 

The solid contents of the tube, after washing with cold water, are 
treated with boiling water; substance (2) then dissolves, forming red 
crystalline needles resembling rosaniline on cooling; this body behaves 
as a base, and is but sparingly soluble in ammonia. It melts at 176° 
in a little tube, and gives an oily platinochloride. 

If the action of the water takes place at 245°, substances are formed 
which appear to be the leuco-compounds of (2) and (3), i.e., which 
contain more hydrogen. ‘These are yellow or colourless, and have not 
yet been obtained in a state of absolute purity. 

At 270°—280° yellow needles are formed, which appear to be the 
leuco-derivative of (4). 

Together with these compounds, small quantities of phenol and of a 
tarry substance are produced, probably by secondary reactions; when 
dilute hydrochloric acid is used instead of water, little but toluidine 
and aniline is formed; when water acts on aniline or paratoluidine at 
240°, no oxidised phenyl derivative is formed. Berthelot has shown 
that no phenol is thus formed from aniline at 310°. 

From these reactions the author infers the rosaniline formula 
CH,—C,H;i—NH—C, Hy. 

This is in harmony with the known reactions 


| 
CH,—C,H,-NH—NH 


CH.—C,H,—_NH—C,H,, 
of the body, and represents leucaniline as_ | | 
CH.—C,;H,—NH, NH, 
this latter containing five replaceable H’s, while rosaniline contains only 

CH—C,H,—NH—C,H,, 
three. Chrysaniline then is || | and the rosolic 
CH—C,H,—NH—NH 
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acid of Kolbe and Schmitt and of Dale and Schorlemmer is the cor- 
CH—C,H,—O—C,H,, 
responding oxygenated body || | 
CH—C,H,—O — O 
CH,—C,;Hi;—O—C,Hg. 
corresponding to rosaniline being | | 
CH,— C,H,—-O——-O 
C. R. A. W. 


the rosolic acid 


Researches on the formation of Aniline-red. By Rosensrient 
(Dingl. polyt. J., eciii, 52—60, from Bulletin de la Société Indus- 
trielle de Mulhouse). 

As the result of some careful and, for cotton printers, interesting 

experiments, the author states that— 

Pseudo-toluidine when heated by itself with arsenic acid is partly 
converted into pseudo-rosaniline. 

The same change takes place when pseudo-toluidine or one of its 
salts is exposed to the air. 

This behaviour furnishes a most delicate colour reaction for pseudo- 
toluidine, and is not interfered with by the presence of toluidine or 
aniline. 

The formation of pseudo-rosaniline occurs to a considerable extent 
in prints during the making of aniline-black, and is the cause of a dis- 


agreeable difficulty. 
By the dry distillation of indigo with an alkali, a mixture of aniline 


and pseudo-toluidine is obtained. 
C. H. G. 


Oxidation-products of the Methyl- and Ethyl-Phosphines. By 
A. W. Hormann (Deut. Chem. Ges. Ber., v, 104—112). 


In the course of recent researches (see this Journal) on the phosphines, 
undertaken by the author, the determination of the phosphorus in these 
bodies was attempted by heating with nitric acid in a sealed tube, with 
a view to subsequent precipitation by a magnesium salt. It was found, 
however, that the complete conversion of the phosphorus into phos- 
phoric acid was possible only when operating with the strongest fuming 
nitric acid, and at very high temperatures. 

The observation of this remarkable resistance to oxidation led to 
further experiments, from which it was found that, by treating the 
primary and secondary phosphines with nitric acid, new acids of great 
stability and only slight volatility are obtained. 

Monomethylphosphinic acid is formed by passing methylphosphine 
gas, evolved on treating with water the crude product of the action of 
methyl iodide upon phosphonium iodide and zinc oxide, into fuming 
nitric acid. A little phosphoretted hydrogen being present in the gas, 
a small quantity of phosphoric acid is formed simultaneously with the 
new acid. In order to purify the latter the nitric acid solution is 
evaporated on a water-bath, and the residue is dissolved in water and 
treated with oxide of lead, which gives a salt insoluble in water but 
soluble in acetic acid. The acetic solution filtered from the insoluble 
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phosphate, and freed from lead by sulphuretted hydrogen, leaves on 
evaporation an oily liquid, which solidifies on cooling to a white 
spermaceti-like mass. The substance is easily soluble in water, 
reddens litmus paper, and possesses an agreeable acid taste. It also 
dissolves in alcohol and, to a smaller extent, in ether. 

The stability of this compound is remarkable, for not only has fuming 
nitric acid no action upon it, but it may even be evaporated with aqua- 
regia without suffering the smallest change. It melts at 105°, and is 
volatile in great part without decomposition. Analysis indicates that 
the methyl-phosphine, by treatment with nitric acid, has fixed 
three atoms of oxygen, and the new compound has the formula 
(CH;) H,POs. 

It is a well characterised acid, forming two classes of salts, 
(CH;)HM'PO; and (CH;)M’,POs. 

The mono-metallic salts have an acid reaction, the dimetallic are 
alkaline. 

The salts of the alkali-metals are soluble, and only slightly crystal- 

line ; the ammonium salt loses ammonia by evaporation, and leaves the 
acid. Many of the metallic salts are insoluble, or soluble with diffi- 
culty. 
The primary silver salt, (CH;)HAgPO,, crystallises in white needles, 
which are easily resolved by water, and even by alcohol, into free acid 
and secondary salt (CH;)Ag.PO;. The latter is a white, nearly in- 
soluble powder. The primary lead salt is also decomposed by water. 
The secondary lead salt, (CH;).Pb,P.0,, is easily obtained pure as a 
white precipitate, almost insoluble in water, but soluble in acetic acid. 

The barium salt is obtained in white microscopic needles by adding 
alcohol to the concentrated aqueous solution, or by slow evaporation as 
a gummy mass. Analysis showed this compound to be the primary 
salt, (CH;)2H2BaP.O,. 

Methylphosphinic acid has the same composition as methyl phos- 
phorous acid, but is evidently totally different in properties from that 
body, which is uncrystallisable, and decomposable by a gentle heat into 
phosphorous acid and methyl alcohol. 

Dimethyl-phosphinic Acid.—This compound results from the action of 
nitric acid on the secondary methyl-base. 

Dimethyl-phosphine is obtained when the crude product of , the 
action of phosphonium iodide on methyl iodide, after expulsion of the 
methyl-phosphine by water, is distilled with an alkali. A solution of 
this body in hydrochloric acid was mixed with fuming nitric acid, and 
after the reaction was over, the liquid was evaporated, saturated with 
silver oxide, and the solution of the silver salt treated with sulphu- 
retted hydrogen. The solution of the acid thus obtained gave on 
evaporation a white crystalline mass, becoming slightly brown in the 
air. The new compound is very soluble in water, alcohol, and ether, 
and the solutions have an acid reaction. The crystals melt at 76°, 
volatilise without decomposition at a higher temperature, and the dis- 
tilled product exhibits an unchanged melting point. This acid being 
less suited for analysis than the monomethyl-compound, the formula 
was ascertained by an analysis of the silver salt. From this it was 
found that the dimethyl-phosphine, by treatment with nitric acid, had 
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fixed two atoms of oxygen, and that the formula of the new acid must 
be (CH;)2.HPO,. It, therefore, forms only one series of salts. 

The silver salt, (CH;),AgPO,, was obtained in white needles, extra- 
ordinarily soluble in water, but very slightly soluble in absolute alcohol 
and ether. The barium and lead salts are neutral, very soluble un- 
crystallisable compounds. 

Experiments in the ethyl series have demonstrated the existence of 

two ethylated acids corresponding to those just described. 

-  — -Ethyl-phosphinic acid agrees with the methyl compound in mode of 
preparation, appearance, and properties. It melts at 44°. The for- 
mula (C,.H;)H,PO; was deduced from the analysis of the silver salt, 
which is an amorphous yellowish powder, insoluble in water and 
alcohol. 

Diethylphosphinice acid has not been obtained in the crystalline state, 
but only as a liquid which did not solidify even at a temperature of 
—25°. The silver salt, however, is crystalline, and is represented by 
the formula (C,H;),AgPO,. 

The existence and composition of the acids thus established serve 
to connect together orthophosphoric acid, and the oxides of the tertiary 
phosphines discovered years ago by the author in conjunction with 
Cahours. The relationship which subsists between these bodies is 
illustrated by the following series of equations :— 


PH; + O, = PO(HO)). Orthophosphoric acid. 
PH.(CH;) + O; = PO(HO).(CH;). Methylpbosphinic acid. 
PH(CHs)2 + O2 = PO(HO)(CH;),. Dimethylphosphinic acid. 
P(CH;); + O = PO(CH;);. Trimethylphosphinic acid. 


This group, however, does not stand alone. A similarly symmetrical 
series finds a starting point in ortho-arsenic acid. Its members, how- 
ever, are not at present producible in the same manner as the corre- 
sponding bodies containing phosphorus, inasmuch as the primary and 
secondary arsines, by the oxidation of which they would be produced, 
are at present unknown. 


Ortho-arsenic acid ........ ee.seeeee- AsO(HO);. 
Arsenmethylic acid (Baeyer).......... AsO(HO).(CHs). 
Cacodylic acid (Bunsen).............. AsO(HO)(CHs)>. 
Trimethylarsine oxide (Cahours) ...... AsO(CHs3);. 

W. A. F. 


Aromatic Phosphines. By A. W. Hormann (Deut. Chem. Ges. 
Ber., v, 100—104). 


EXPERIMENTS made for the purpose of obtaining phosphines correspond- 
ing with aniline and toluidine, failed; but the benzyl-phosphines are 
readily formed by heating crude benzyl chloride with phosphonium 
iodide and zinc oxide. On distilling the product with steam, a heavy 
oil passes over, being a mixture of regenerated toluene and of benzyl- 
phosphine, which are separated by fractional distillation. Benzylphos- 


phine, = } P, boils at 180° ; in contact with the air it takes up oxygen 
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with rapidity, thick white fumes being formed, and the temperature 
rising 100° and more. Like other primary phosphines, it forms a crys- 
tallised hydriodide, which is decomposed by water. The hydrobro- 
mide and hydrochloride do not crystallise; the latter gives yellow 
a with precipitate platinic chloride. 


(C;H;)2 
H 


base, and remains behind on distillation. It crystallises from alcohol 
in large odourless and tasteless needles, which are grouped in stars or 
fascicles; they melt at 205°, and volatilise at a higher temperature with 
partial decomposition: It is insoluble in all acids, differing in this 
respect from the secondary ethyl- and methyl-phosphines, which are 
basic compounds, but resembling the secondary aromatic amines, which 
do not readily combine with acids. Dibenzylphosphine is stable in the 
air, even at a higher temperature. 


Dibenzylphosphine, 


bp, is formed, together with the primary 


C. S. 


Researches on the Uric Acid Group. (No.II) By M. Nencx1 
(Deut. Chem. Ges. Ber., v, 45). 


THE product obtained on heating sulphopseudo-uric acid with concen- 
trated sulphuric acid to 200°, previously described in this Journal (ix, 
1058), has been further examined. The greatest yield is obtained when 
the temperature is not allowed to exceed 160°; under these circum- 
stances but little sulphurous anhydride is evolved, which proves to be 
the product of a secondary reaction. The numbers obtained on analysis 
correspond better with the formula, N,C;SO.H,, than with that pre- 
viously assigned to the compound, so that the action of sulphuric acid 
consists simply in withdrawing the elements of water from sulpho- 
pseudouric acid, 

The yield of the new body—wurosulphinic acid—is far less if the 
heating with sulphuric acid is continued; much sulphurous anhydride 
is then evolved, and, on evaporating the acid solution, it furnishes a 
new compound also containing sulphur. 

Urosulphinic acid is intermediate in chemical behaviour between 
uric acid and xanthine; it is a weak monobasic acid, being precipitated 
from an alkaline solution by carbonic acid. 

All attempts to withdraw sulphur from it were unsuccessful, and it 
would appear that it is impossible to effect this without entirely 
destroying the molecule. 

H. E. A. 


Parabanic Acid. By B. Totuens (Zeitschr. f. Chem. [2], viii, 533). 


Ir urea could be combined with cyanogen, and in the compound thus 
formed 2CN could be converted into 2CO by means of dilute sulphuric 
acid, parabanic acid would be formed ; but experiments made to effect 
this synthesis gave only negative results. 


C. S. 


424 ABSTRACTS OF CHEMICAL PAPERS. 


A Chromo-glucoside, from the Seed of Melampyrum arvense. 
By H. Lupwie and H. Miuuer (Arch. Pharm. [2], xlix, 6—10). 


Melampyrum arvense frequently grows in Germany amongst the corn ; 
the seed, which is similar in appearance to wheat, communicates a 
reddish-violet colour to the bread containing it. By exhausting the 
seeds with alcohol, removing fat from the extract, and allowing the 
purified alcoholic solution to evaporate over oil of vitriol, about 1 per 
cent. of a reddish-brown substance, crystallised in needles, is obtained ; 
by a second crystallisation the body is obtained white. Boiled with an 
acid, this colourless body splits up into glucose, and an insoluble sub- 
stance of a violet-brown colour. The authors describe numerous re- 
actions of the glucoside in question, and conclude that it is identical 
with, or at least remarkably similar to rhinanthin, a substance they 
have already described (Arch. Pharm. [2], cxlii, 203) as obtained from 
Rhinanthus alectorolophus. 
R. W. 


The Chromogen of Boletus cyanescens and other Fungi that 
become Blue after fresh Fracture. By H. Lupwia (Arch. 
Pharm. [2], exlix, 107—117). 


371 grams of Boletus cyanescens in shreds were digested with 
500 c.c. of 92 per cent. alcohol, whereby an extract was obtained 
which, after filtration, was brownish-yellow, and then green, but gave 
an intense indigo-blue colour with sodium hypochlorite ; after concen- 
tration, crystals of mannite were obtained from this extract; the 
mother-liquor, treated with alcohol and ether, yielded a golden-yellow 
solution, which left on evaporation a residue becoming deep green- 
brown with sodium hypochlorite. 

The aqueous solution of the chromogen has a strong acid reaction ; 
hydrochloric acid does not change its brownish-yellow tint ; neither does 
soda-ley added to alkaline reaction ; the latter, however, prevents the blue 
coloration with sodium hypochlorite from appearing. The chromogen 
contains nitrogen, as, on heating with caustic potash, ammoniacal 
vapours are given off; cyanides are absent, and aniline could not be 
found after addition of soda-solution to alkaline reaction, extraction 
with ether, addition of hydrochloric acid to the ethereal extract, evapo- 
ration, and testing of the residue with a little soda solution and sodium 
hypochlorite (Phipson concluded on very slender evidence that both 
Boletus cyanescens and B. lwridus contain aniline). 

Dr. Gonnermann has also found the same reaction with sodium 
hypochlorite with the chromogens similarly extracted from B. luridus, 
B. rufus, B. Satanas, B. pachypus, B. Calopus, and the brown-tubed 
variety of B. variegatus ; and is about to pursue further researches 


conjointly with the author. 
C. R. A. W. 


—— 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XII.—The Chemistry of the Hydrocarbons. 


[A Lecture delivered before the Chemical Society, April 4th, 1872.] 
By C. Scoor_emMmer, F.R.S. 


Ir is now nearly 200 years since Lemery, in his celebrated ‘‘ Cours de 
Chymie,”’ separated mineral bodies from vegetable and animal sub- 
stances, and since that time chemistry has been divided into organic 
and inorganic chemistry. Such a division appeared quite natural at a 
time when chemistry formed only a part of descriptive natural science ; 
yet even at that period the founders of the phlogiston-theory considered 
it unscientific to divide chemical substances according to their origin, 
and they endeavoured to justify such a classification from a chemical 
point of view. Thus Becher says, “ The elements occurring in 
the three natural kingdoms are the same, but they are combined in 
mineral bodies in a manner more simple than they are in vegetable and 
animal substances.” Stahl] thought that in minerals the earthy prin- 
ciple preponderated whilst organic bodies contained more phlogiston 
and more of the aqueous principle. If we translate these definitions 
into our present chemical language, we find that they are identical 
with views which were held not long ago. 

When, with the discovery of oxygen, the era of quantitative chemistry 
commenced, the distinction between organic and inorganic bodies was 
still kept up, because it was observed that compounds formed by the 
vital process possess certain peculiarities by which they can be easily 
distinguished from mineral substances. 

“Whilst formerly,” as Kekulé says, “ chemistry was divided 
because a boundary was seen ; afterwards such a boundary was looked 
for, because it was found convenient to have one” (Kekulé’s Lehrbuch, 
I, 8). This appeared easy enough at first ; chemists then understood 
both how to decompose mineral compounds into their constituent 
elements, and also how to build them up again. 

But such was not the case with organic bodies; their composition 
could be easily ascertained, but all efforts made to effect the synthesis 
of such compounds failed ; and hence Berzelius assumed that “the 
elements present in living bodies obeyed laws totally different from 
those which rule inanimate nature.” It was said that organic bodies 
might be changed by chemical processes into other organic compounds, 
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but it was thought to be impossible to obtain any such body by 
synthesis. 

The further development of chemistry soon showed that these views 
were erroneous. As soon as a clear insight into the chemical constitu- 
tion of organic bodies was gained, methods were found by means of 
which bodies hitherto formed only by the vital process could be built 
up from their elements. 

Now when the fact was established that the same chemical laws rule 
alike animate and inanimate nature, the difficulty presented itself of 
fixing a boundary line by which inorganic bodies might be separated 
from organic compounds. I need not dwell here upon all the views 
brought forward to explain the difference between these two divisions. 
You all know how the definitions of organic chemistry were changed 
from year to year, until in 1848 Gmelin first called attention to the 
fact that carbon was the only element essential to organic compounds. 
He said, “If we regard as organic those carbon-compounds which 
have hitherto been classed among inorganic substances, viz., carbonic 
oxide, carbonic acid, sulphide of carbon, phosgene, cast-iron, &c., 
we might define organic compounds simply as the compounds of 
carbon. But the organic compounds are still further distinguished by 
containing more than one atom of carbon. Hence the term organic 
compounds includes all primary compounds containing more than one atom 
of carbom”’ (Gimelin’s Handbook, vii, 5). 

At that time the true atomic weight of carbon was not known, and 
thus the above compounds were separated from organic substances, 
whilst methyl and formyl compounds were included amongst them. 
As soon as the true atomic weight of carbon was established, Gmelin’s 
definition fell to the ground. It was then said, that organic chemistry 
was simply the chemistry of the carbon-compounds. Kekulé, who 
first distinctly advocated this view says (Lehrbuch 1), ‘“‘ There is no 
natural boundary line between organic and inorganic chemistry, and if 
we still retain this division, it is only as a matter of convenience. We 
treat the carbon-compounds separately on account of their large 
number and their importance.” 

Erlenmeyer expresses similar views; he thinks (Lehrbuch d. Org. 
Chem., 5) “ that a division of labour is requisite in the interest of 
teaching.” ‘ Besides,” he adds, “ it cannot be denied that by reason 
of certain properties possessed by carbon, the carbon-compounds exhibit 
several peculiarities in their chemical behaviour, so that their study 
requires in many respects other methods of investigation than those 
employed in the study of the compounds of the other elements, and 
thus the necessity for a division of labour has also made itself apparent 
in the interests of scientific research.” 

Butlerow also says (Lehrb. d. Org. Chem. 5), “organic chemistry 
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must now be defined as the chemistry of the carbon-compounds. If 
such a definition is somewhat unnatural and not exactly correct, it is 
still very convenient.” I think, however, that such a division is more 
than a mere matter of convenience. The compounds of carbon do really 
differ from those of the other elements, because carbon itself exhibits 
certain properties which no other element possesses. 

Kekulé, who first showed that carbon is a tetrad element, pointed 
out at the same time that the existence of such an immense number of 
carbon-compounds can be easily explained by assuming that the atoms 
of this element have the property of combining with each other. The 
same view was expressed by Couper. 

This property is also possessed by other polygenic elements as sul- 
phur and oxygen, but whilst in the case of the latter elements the 
number of atoms uniting together in this way is very limited, we 
have not yet found such a limit to exist in the case of carbon. 

It is, therefore, most characteristic for tetrad carbon, that a large 
number of its atoms can be linked together to form a group, which in a 
great many reactions remain together, and act like a single atom. 

But carbon possesses yet another property in common with no other 
element. All the combining units in such a growp, which are not 
saturated with carbon, can be saturated with hydrogen. 

Thus whilst most of the metals do not combine with hydrogen at all, 
and the other elements form only one or two, or at the most three com- 
pounds with hydrogen, we find not only that very many hydrocarbons 
exist, but that their number is daily increased by the discovery of new 
ones. 

The hydrocarbons are not only the most simple of the carbon-com- 
pounds, but from a theoretical point of view also the most important, 
because all other carbon compounds can be regarded as derivatives of 
them, or as being formed by substitution of other elements for hydrogen. 
This is shown by the fact that a considerable number of vegetable and 
animal substances can be prepared artificially from hydrocarbons. On 
the other hand, as soon as the constitution of a carbon-compound is 
understood, we are in a position to convert it into the hydrocarbon from 
which it has been theoretically derived. 

In the majority of carbon-compounds occurring in nature, a portion 
of the hydrogen of the original hydrocarbon is replaced by oxygen, and 
in others by nitrogen; all the other elements can, however, be intro- 
duced artificially into carbon-compounds. But there are only a few 
cases in which all the hydrogen can be replaced. 

Thus the number of carbon chlorides is much smaller than that of 
the hydrocarbons. With oxygen, carbon forms only two compounds, 
and with nitrogen it unites in only one proportion. From this it 
follows that the great majority of carbon-compounds contain hydro- 
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gen, that there is present in them a residue of the original hydro- 
carbon. 

We may therefore define that part of our science, which is com- 
monly called Organic Chemistry, as the Chemistry of the Hydrocarbons 
and their derivatives. 

I now propose to lay before you, in a short sketch, how far our know- 
ledge of the hydrocarbons has advanced. 


Paraffins.—Kekulé first pointed out that, when two atoms of carbon 
combine, the most simple and therefore the most probable case is, that 
one combining unit of one atom enters into combination with one com- 
bining unit of the other atom. The group C, thus formed is conse- 
quently a hexad. When more than two atoms of carbon are linked 
together, they may combine in a similar manner, one-fourth of the com- 
bining capacity of one atom being saturated by one-fourth of the com- 
bining capacity of another. By saturating the free combining capacities 
of such a group with hydrogen, we obtain a series of hydrocarbons, 
having the general formula, C,H2, ,2, to which the name paraffins 
has been given. This name was originally applied to the solid members 
of the series, on account of their chemical indifference; but as the 
gaseous and liquid members exhibit the same character it appears con- 
venient, as H. Watts has suggested, to employ the term paraffin as a 
generic term for the whole series. 

The most characteristic property of the paraffins is that they are not 
capable of uniting with any other bodies, and for this reason they have 
also been called saturated hydrocarbons. 

We are at present acquainted with a considerable number of paraffins, 
amongst which there are found many isomerides. To explain the 
isomerism in this series two assumptions have been made. 

One which found many advocates up to the year 1864 was that the 
four combining units of the carbon atom have not the same value or 
the same function. This assumption was made in order to explain the 
existence of two isomeric hydrocarbons having the formula C,H,, it 
being believed at that time that methyl gas was different from ethyl- 
hydride. But Crum-Brown has shown that there is a certain 
degree of inconsistency in this hypothesis (Trans. Roy. Soc. Edin., 
xxiii, 707). Butlerow, in endeavouring to explain the isomerism of 
these two hydrocarbons, argued that in methyl gas the two atoms of 
carbon were combined by two combining units of the same kind 
(which he called secondary affinities) each being the combining unit 
which in methyl iodide is saturated with iodine. In hydride of ethyl 
the carbon atoms are united in the same way as in other ethyl com- 
pounds, and therefore probably as in the acetyl compounds, one of 
which is acetonitrile or methyl cyanide; the one is therefore the com- 
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bining unit of methyl, and the other that of cyanogen. These must be 
different, because the two hydrocarbons are not identical. To indicate 
this, Butlerow calls the free combining unit of cyanogen a primary 
affinity. We have thus in methyl gas two secondary affinities united 
together, and in hydride of ethyl a primary united to a secondary. 
“But by carrying this argument a little further, we arrive,” says 
Crum-Brown, “at an absurdity ; thus the carbon radical of acetic acid 
is the same as that of oxyacetic acid, and that again is the same as the 
carbon radical of oxalic acid, and therefore as that of oxalic nitrile or 
cyanogen gas. In cyanogen gas, however, we have the two carbon 
atoms united by two primary affinities; but we have before proved 
that in the acetic acid series they are united by a primary affinity of the 
one to a secondary of the other. It is obvious, then, that at least one 
of our assumptions is false.” 

About at the same time I proved by experiment that methyl gas or 
dimethyl is identical with ethyl hydride; and since that time a few 
chemists only have made use of the above hypothesis in order to explain 
certain cases of isomerism. 

If the four combining units of the carbon atom have the same value, 
isomerism in the paraffin series can only be caused by a different 
grouping of the carbon atoms; and in this case it is easy to find out 
the number of isomerides which can exist in the case of each member 
of the homologous series. According to this theory, the first three 
members are not susceptible of isomeric modifications, whilst the four- 
carbon paraffin, C,Hyo, can exist in two, and the five-carbon paraffin in 
three isomeric forms, &c. 

This theory is completely borne out by facts. Of the three lowest 
members, no isomeric forms are known, but we are acquainted with 
two containing four atoms of carbon, and with three containing five 
atoms. 

Some time ago I showed that all the paraffins of known struc- 
ture may be divided into four groups :— 


(1.) Those in which each carbon atom is directly combined with at 
most two carbon atoms. 

(2.) Those in which one carbon atom is united directly with three 
others, or which contain the group isopropyl. 

(3.) Those containing the group isopropyl! twice. 

(4.) Those in which one carbon atom is combined directly with four 
others. 


Of these groups, the first, which I called normal paraffins, was at 
that time only imperfectly known. Indeed, the structure of some of 
the members was not proved at all: they were placed there only 
because it appeared for several reasons probable that they possessed a 
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very simple structure. Since that time, however, I have increased 
their number, and proved that the hydrocarbons placed in this group 
are really normal paraffins. 

The only means we hitherto possessed for determining the constitu- 
tion of a paraffin was either to obtain it from an alcohol or other 
compound of known structure, or to convert the paraffin into an 


‘ alcohol, and then endeavour to find out the constitution of the latter. 


The latter method, however, has been surrounded by such difficulties, 
that it appeared almost impossible to make use of it. I have, how- 
ever succeeded in overcoming some of those obstacles and been able 
to obtain much larger quantities of the alcohols than formerly, so 
that I could study fully their products of oxidation. An investiga- 
tion of the paraffins contained in Pennsylvanian petroleum showed 
that they belong to the first group, as the alcohols derived from them, 
as well as the acids obtained by oxidising the latter, were found to be 
normal compounds. 

Before I take leave of the paraffins, I have to say a few words 
about the paraffins par excellence, viz., the solid paraffins. These 
bodies, which resist so energetically the action of chemical agents 
that they have obtained their name from this fact, appear to be very 
unstable bodies at a high temperature, although, curiously enough, 
they are produced by destructive distillation. Thorpe and Young 
have shown (Proceedings of the Royal Society, xix, 370), that by dis- 
tilling solid paraffin under pressure, it is almost completely resolved, 
with evolution of but little gas, into hydrocarbons which remain 
liquid at the ordinary temperature, and consist principally of olefines. 


Olefines.—By abstracting two atoms of hydrogen from the paraffins 
we obtain the second group of hydrocarbons, called by Guthrie the 
olefines. 

These olefines exhibit in their physical properties, as specific gravity, 
boiling points, &c., great resemblance to the corresponding members 
of the paraffin series. They are, however, easily distinguished from 
the latter by the fact that they combine with great energy with the 
elements of the chlorine group, for which reason they have also been 
called non-saturated hydrocarbons. 

To account for their constitution there exist three hypotheses :— 

(1.) They contain carbon atoms with free combining units. 

(2.) One of the carbon atoms is no longer a tetrad, but a dyad. 

(3.) One carbon atom is linked with two combining units to two 

combining units of another. 

The first hypothesis found many adherents some years ago. Amongst 
these Lothar Meyer has very clearly stated the reasons why the 
hypothesis that the so-called non-saturated compounds contained free 
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combining units was much more probable than the view adopted by 
Kekulé, that a double linking of carbon atoms occurred in them. 
He says (Ann. Chem. Pharm., cxxxix, 285) “that in the first place 
this hypothesis offers no philosophical difficulty; that it cannot be 
astonishing that under certain conditions one or more affinities remain 
unsaturated; on the contrary, it would be wonderful if such non- 
saturated affinities did not exist.” 

“For certain compounds this theory is even unavoidable, as for 
nitric oxide, carbonic oxide, the vapour of mercury, cadmium, &c.” 

Now according to this theory the most simple olefine known, 
ethylene, C.H,, ought to exist in two isomeric forms, viz. :— 


CH; CH; 
bn— bu, 
However, experiments made by Meyer and by Tollens for the 
purpose of obtaining an isomeride of ethylene failed. But although 
the two isomeric modifications of ethylene have not been obtained, yet 
it was stated that two different chlorine-substitution products of 
ethylene exist, viz., monochlorethylene or vinyl chloride, obtained by 
Regnault, and chloracetene, which Harnitz-Harnitzky prepared by 
the action of phosgene upon aldehyde. As both compounds had been 
repeatedly investigated by other chemists, their existence could hardly 
be doubted, and could only be explained either by assuming free 
affinities or by the theory of dyad carbon. The existence of a com- 
pound isomeric with chlorethylene is certainly of the highest import- 
ance to the theory, because, as Kekulé has pointed out, if the 
existence of dyad carbon is proved in such a simple case, the same 
assumption is at least admissible in more complicated cases. Kekulé 
in conjunction with Zincke therefore repeated Harnitzky’s experi- 
ments (Ann. Chem. Pharm., clxii, 125). They said that from their 
theoretical stand-point, the existence of chloracetene not only appeared 
improbable, but that the properties ascribed to this body, as well 
as the reaction by which it was formed, were so remarkable that 
it appeared necessary to make the personal acquaintance of chlorace- 
tene. Although it appeared improbable that this body was really 
isomeric with Regnault’s vinyl chloride, yet it might be a polymeride, 
which by dissociation yields a lighter vapour. It was also possible 
that vinyl chloride had not been obtained in a pure state, and was 
identical with chloracetene, and there was also the probability that all 
the statements about this latter compound were erroneous. The result 
of this investigation was that the last view was the correct one. They 
found that the most remarkable property of this remarkable compound 
was its non-existence. 
According to the theory of dyad carbon, only one ethylene can 
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exist having the constitution CH; CH. But that the known ethy- 
lene has not this constitution is proved by the fact that its chlorhydrin 
yields by oxidation monochloracetic acid (Zeitschr. f. Chem. [2], vii, 263). 

Another proof against the existence of free combining units, or of dyad 
carbon, is found in the fact that only one propylene is known, of which 
hydrocarbon four modifications ought to exist, according to the theory 
of free combining units, viz. :— 


a CH,— _— 
| 
_ C H— C H; a 
| | 
CH.— CH; CH; CH; 


or only the latter two in the case of the dyad carbon theory. 

Friedel and Ladenburg, as well as Butlerow, failed to obtain an 
isomeride of common propylene. The two former chemists tried to 
obtain the last of the four forms, by acting with sodium upon the so- 
called methyl-chloracetol, CH; — CCl, — CH;, but obtained, instead of 
it, only the well known propylene, which was formed by a molecular 
change taking place. 

From these, and other examples, we must conclude that the olefines 
contain neither dyad carbon nor free combining units, and that they 
are really saturated compounds, containing two carbon atoms linked 
together by two combining units of each. 

Butlerow has some time ago added a fresh proof of the correctness 
of this hypothesis; of this I shall have to speak when I come to the 
next group. 

The number of isomeric olefines capahile of existing is larger than 
that of the corresponding paraffins, as the double linking of the carbon 
atoms can take place in different parts of the hydrocarbon. Thus 
there exist only two butanes, but three butylenes, viz. :— 


CH;,—CH.—_CH—CH., 
CH;—CH—CH— CH. 


oo CH,. 


The number of isomerides known is, however, not large at present ; 
nearly all those which have been better investigated contain the two 
carbon atoms, which are linked together by two combining units 
situated at the end of the chain. These may therefore be considered 
as being derived from ethylene by the substitution of a monad alcohol- 
radical for one atom of hydrogen, thus :— 


cH. CH.CH,; OHO, CH { _ 
| : 
CH, ie a CH, 
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The constitution of these olefines has been fully proved by experi- 
ment. On combining them with hydriodic acid, secondary iodides are 
formed, which, when converted into alcohols, yield acetones, containing 
the group methyl, as on oxidation they yield acetic acid, besides another 
fatty acid. Now Popoff hasestablished the law that when an acetone 
is oxidised, the more simple alcohol-radical always remains combined 
with the group carbonyl, whilst the other is oxidised by itself, yielding 
a fatty acid containing the same number of carbon atoms as the alcohol 
radical itself (Ann. Chem. Pharm., exlv, 283, and clxi, 285). Thus 
when hexylene, obtained from mannite, is subjected to the above re- 
actions, we obtain acetic acid and butyric acid :— 


Hexylene, or Secondary Secondary Methyl- 
butyl- hexyl- hexyl- butyl- Butyric 
ethene. iodide. alcohol. ketone. acid. 
C.He C,H, C,H, C,H, C02 
Acetic acid. 


| | 
CH ban CH.OH co CO.0OH 


| | | | | 
CH, CH; CH; CH; CH,. 


Besides these olefines, Butlerow has lately described some in which 
carbon atoms situated in the middle of the chain are linked together by 
two units. The constitution of these bodies, which were obtained from 
tertiary compounds, is easily understood, as the constitution of the 
alcohols from which they have been derived is well known, Thus, on 
acting with alcoholic potash on the iodide of triethyl-carbinol, 
CI(C,H;);, a pseudoheptylene is obtained, having the following con- 
stitution :-— 


CH;—CH,—C—CH,—CH,; 


] 
CH 

| 
CHs. 


Besides the olefines which are derived from compounds having the 
general formula C,,H2,,:R (R representing a monad radical), by the 
abstraction of HR, there exists another group, formed by the poly- 
merisation of the members of the first group. Of these poly-olenes, as 
Schneider calls them, only one, diamylene, has been more closely 
studied by this chemist (Ann. Chem. Pharm., clvii, 185). This hydro- 
carbon, which is most readily formed by shaking amylene together with 
cold dilute sulphuric acid, yields, as the first product of oxidation, di- 
amylene oxide, which by further oxidation splits up, with formation of 
carbon dioxide, acetic acid, and amethenic acid, C;H,O., a peculiar 
compound which is isomeric with cenanthylic acid, from which how- 
ever it differs by exhibiting only very feeble acid properties. 
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Erlenmeyer has shown that amylene has the following constitu- 
tion :— 


OH 


H;C 

Now as diamylene combines as easily with bromine as amylene does, 

it would appear as most probable that in the former compound two 
carbon atoms are combined in the same manner as in other olefines, 


thus :— 
CH, 


| 
(1) > CH—CH,—CH—CH—CH,—CH 


CH;. 
CH; 


| 


CH; CH;. 

But if either of these two formule expressed its constitution, two 
atoms of hydrogen would have to change places during its formation 
from amylene. This, however, appears improbable, as diamylene is so 
easily formed in the cold. By assuming the first formula as correct, 
the constitution of amethenic acid would be— 


H;3C\, 
H.C CH—CH:—CH—CH—CH,OH. 


O 


which represents an alcohol, and not an acid. Accepting the second 
formula, we should have for amethenic acid— 


1¢ >CH—CH,—CH,—CO. OH. 


which would be a strong acid, because it contains the group carboxyl, 
and, moreover, no acetic acid could be formed at the same time. 
It appears, therefore, most probable that one of the following formule 
represents the constitution of diamylene. 
H;C CH; H;C CH; H;C CH; 


WZ 
CH 


| 
He—OH, 


i 


i 
H;C CH;. 


CHEMISTRY OF THE HYDROCARBONS. 435 


The acid would then have one of the following formule :— 


H;C CH; 
? NZ 
OH OH CH 
| | | 
CH,—O—CH CH—O—CH 
| | | | 
CH——_CH, CH,.——-CH, 
bn 
/\ 
H;C CH;. 
Both explain equally well why this singular compound is so weak an 
HC—O 


acid, as both contain the group _| 
C 


or carboxyl in which half an oxygen atom is replaced by hydrogen. 


Hydrocarbons of the Acetylene Series.—By again abstracting from the 
olefines two other atoms of hydrogen, we obtain the third group of 
hydrocarbons, of which acetylene, C,H2, is the first member. This body 
is remarkable as being the only hydrocarbon which has been obtained 
by the direct union of its elements. 

A general method of obtaining the hydrocarbons of this series is to 
abstract two molecules of hydrobromic acid from the bibromides of the 
olefines. As this mode of formation is quite analogous to that by 
which paraffins are converted into olefines, it appears most probable 
that the acetylene-hydrocarbons have a constitution similar to that of 
the olefines. In acetylene the two carbon atoms are linked together 
by three combining units of each atom— 

CH=CH, 
and its homologues contain a monad alcohol-radical in place of one 
atom of hydrogen. 

I have already mentioned that Butlerow has made some experi- 
ments for the purpose of proving the correctness of the theory which 
assumes that the non-saturated hydrocarbons contain carbon-atoms 
linked together by more than one unit of their combining capacity 
(Jowrn. Chem. Soc. [2], ix, 214). According to him, isobutylene, 
(CH;),C—CH),, could not, by the loss of two atoms of hydrogen, yield 
crotonylene, C,H,, but an isomeride with a closed group of three carbon 
atoms. 

He found, however, that by the action of sodium ethylate upon mono- 
brom-isobutylene, (CH;),C—CHBr, no hydrocarbon is formed, but 
ethyl-isocrotyl ether, on \ O. Instead of hydrobromic acid being 
taken out, bromine was replaced by oxethyl. 
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The number of isomeric hydrocarbons in this series is very small. 
They are hexoylene and diallyl, CsHi, and decenylene and rutylene, 
CyHis. Of these hexoylene and decenylene are strictly homologous to 
acetylene— 


C.C,H, C.C.Hi, 
Hexoylene ||| Decenylene _ ||| 
CH CH. 


The constitution of diallyl is also known, as we know that of the 
allyl compounds— 


Rutylene has been obtained from diamylene, its constitution is, 
therefore, probably similar to that of the latter hydrocarbon, which has 
already been fully discussed. 


Hydrocarbons of the Series C,H;,4.—Of this group only two have 
been artificially prepared, by abstracting hydrogen from the correspond- 
ing members of the preceding series. One of these, valylene, C;H., 
has been studied very little, the other, C,oH,s, which has been obtained 
from rutylene, is isomeric with a large number of hydrocarbons, called 
the terpenes, existing in plants, chiefly in conifere and citrus 
species. 

I need not here dwell upon the peculiar properties of this remarkable 
group of isomerides; I wish only to point out what we know of their 
chemical constitution, on which just lately a little light has been 
thrown. 

All terpenes possess the property of being easily converted by several 
chemical agents into new isomeric modifications, and these may be 
changed again into new isomerides, but all yield at the end one and 
the same product, called terebene, the most characteristic property of 
which is, that it forms with hydrochloric acid a semi-hydrochloride, 
(CiHis) HCl. 

Now, according to Bauer and Verson (Ann. Chem. Pharm., cli, 52), 
the hydrocarbon, C,oHi., formed by heating rutylene dibromide with 
an alcoholic solution of potash, exhibits all the characteristic properties 
of terebene, and appears to be identical withit. As the constitution of 
amylene, from which rutylene is derived, is known, we are in a position 
to draw some conclusions as to the constitution of terebene, of which I 
have to say more further on. 

On oxidising terpenes, terephthalic acid is always formed, amongst 
other products. This compound is also a product of oxidation of 
several hydrocarbons of the aromatic group. This fact points out that 
the terpenes must be nearly related to the aromatic hydrocarbons, and 
this has been quite recently fully proved by Oppenheim, who has 
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shown that, by abstracting two molecules of hydrobromic acid from 
the dibromide of turpentine, cymene is formed. 


Aromatic Hydrocarbons.—These hydrocarbons, as well as their deri- 
vatives, have been very fully investigated during the last few years. 
We owe to Kekulé our present theory of the aromatic compounds ; he 
first called attention to the following points :— 

1. All aromatic compounds contain a common nucleus, consisting of 

six atoms of carbon. 

. These six atoms are linked together in such a way that six com- 
bining units remain unsaturated. 

. All aromatic compounds are formed by saturating these free units 
with other elements or radicals. 

. The differences observed in certain groups of isomeric aromatic 
compounds are caused by the different relative position of certain 
elements or radicals in the nucleus. 

5. The carbon-atoms forming the aromatic nucleus are united to- 

gether by one and two combining units alternately. 
C—C 
ZN 
C C 


» ae 
C=C 

Although several chemists have proposed certain modifications of 
this hypothesis, all the -facts with which we are as yet acquainted 
prove that Kekulé’s view is the most simple and most probable. 

The most simple aromatic hydrocarbon is benzene, C.H,; its homo- 
logues are derived from it by substitution of monad alcohol-radicals 
for hydrogen. The number of isomerides amongst these hydro- 
carbons is very considerable. Thus the hydrocarbon C,H, exists in 
four different modifications, viz., ethyl-benzene, C;H;.C.H;, and three 
different dimethyl-benzenes, C Hy, { a the isomerism of the latter 
being caused by the different position of the two methyl-groups. 

By representing benzene as a hexagon, and numbering the six corners, 
where the carbon-atoms are supposed to be, we can easily see the pos- 
sibility of the existence of three dimethyl-benzenes— 

1 


TY 
5 3 
T 
The positions of the methyl groups being— 
1:2; 1:.8; 1:4 


No further different positions of the methyl groups are possible, for 1: 5 
=1:3,and1:6=1: 2. 
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As the isomeric aromatic hydrocarbons have generally a great 
resemblance in their physical properties, it is of the highest importance 
to have means for distinguishing them from each other. This can be 
done by studying their products of oxidation. 

When an aromatic hydrocarbon is heated with very dilute nitric acid, 
one of the alcohol radicals is oxidised to carboxyl. Methyl-benzene, 
ethyl-benzene, amyl-benzene, and all other hydrocarbons containing 
only one alcohol-radical yield one and the same product, viz., benzoic 
acid, C;sH;.CO.OH. The formation of this acid proves, therefore, the 
existence of only one alcohol-radical in a hydrocarbon. The three 
methy]-benzenes, as well as methy]l-ethyl benzene, yield isomeric methy]- 
benzoic acids, CoE { — whilst diethyl benzene gives ethyl-benzoic 
acid. 

By acting on the hydrocarbons or their first oxidation products with 
stronger oxidising agents, such as dilute chromic acid, every alcohol- 
radical is oxidised to carboxyl, the three dimethyl-benzenes, as well as 
metyl-ethyl benzene and diethyl-benzene, yielding bibasic acids, having 


the composition C,H, { pagan’ &e. 


But we are not only able to fix the number of alcohol radicals 
present in an aromatic hydrocarbon, but we can also determine their 
relative positions. Thus we know that in these dimethyl-benzenes 
the positions of the methyl-groups are— 


Orthoxylene. Isoxylene. Methyltoluene. 
1: 2. 1: @. 1: 4. 


This has been proved in the following way. Three bibasic acids are 


known, having the composition CsH, { ag known, viz., phthalic acid, 


isophthalic acid, and terephthalic acid. In phthalic acid the two car- 
boxyls occupy the position 1: 2; this we see from the fact that this 
acid is produced by oxidising naphthalene, a hydrocarbon in which, as 
will be shown further on, two atoms of carbon are linked to two 
adjoining carbon-atoms of the aromatic nucleus. Isophthalic acid has 
been obtained by oxidising isoxylene, and isoxylene has been derived 
from mesitylene, CsH;(CHs) a trimethyl-benzene in which, as Baeyer 
first pointed out, the three methyl groups have the symmetrical position 
1:3:5. This follows from the mode of formation of this hydro- 
carbon, which is obtained by heating acetone with sulphuric acid. 
Three molecules of acetone lose three molecules of water, and the 
residues join together as follows :— 
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CH; 


dl 
CO CH; 
Ps \ — 3H,0 = 
CH; CO 
\ 
CH;,—CO—CH; CH; CH,—C=—CH CH. 


By oxidising mesitylene with weak nitric acid, we obtain mono- 


CH; 
basic mesitylenic acid, Coed 00.08, which, when heated with lime, 
3 
splits up into isoxylene and carbon dioxide. From this it follows that 
in isoxylene as well as in isophthalic acid, the two radicals occupy the 
positions 1: 3 (or, which is the same, 1:5or3:5). As we now 
know, the constitution of phthalic acid and isophthalic acid, we know 
also that of terephthalic acid, in which the two carboxyl groups must 
be in the positions 1 : 4; and the two methyl groups in methy]-toluene 
are in the same position, because it yields terephthalic acid on oxida- 
tion. Hence in the only remaining dimethyl-benzene, viz., orthotoluene, 
the methyl groups must occupy the only other remaining positions 1 : 2. 
Thus, although the direct proof of the oxidation of this hydrocarbon to 
phthalic acid is wanting, because this acid is easily further oxidised by 
chromic acid, we still are able to arrive at a conclusion respecting its 
constitution. 

To illustrate by an example how we can ascertain the constitution of 
an aromatic hydrecarbon by means of the above facts, I choose the 
following. There exist three isomerides having the formula OyH,,, 
which on oxidation yield terephthalic acid, and consequently contain 
alcohol-radicals occupying the positions 1 : 4. 

Of these three hydrocarbons two have been obtained by synthesis, 
viz., diethylbenzene and propyl-methyl-benzene; the third, called 
a-cymene, occurs ready-formed in Roman cumin-oil, and in the oil from 
the water-hemlock, and has also been produced by the action of phos- 
phorus pentasulphide upon camphor. Now as a-cymene differs both 
from diethyl-benzene and propyl-methyl-benzene, it must be isopropyl- 
benzene, no other isomeric form being possible. This view is confirmed 
by several facts. 1. a-cymene boils at a lower temperature than pro- 
pyl-methyl-benzene, and we always find that isopropyl compounds 
boil at a lower temperature than the corresponding normal-propyl 
compounds. 2. Isopropyl compounds readily yield propylene, and 
thymol, or the phenol of a-cymene (Journ. pract. Chem., [2], iii, 50) 
is easily decomposed into propylene and y-cresol, by heating it with 
phosphorus pentoxide (Zeitsch., 1869, 615). (3.) That a-cymene 
contains isopropyl appears also probable from the analogy of cumene 
(See Supplement of Watts’s Dictionary, 295 and 302). 
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Besides the aromatic hydrocarbons having the general formula, 
C,,H2,-«, there exists others containing less hydrogen. The constitution 
of these can also be readily ascertained. Thus styrolene, CsHs, obtained 
from styrax, yields on oxidation benzoic acid, a proof that it contains 
only one radical, combined with the aromatic nucleus. Its constitution 
is therefore CsH;.C,H;, or it may be considered as ethylene, in which 
one atom of hydrogen is replaced by the group, C,H;, and indeed in 
many of its reactions it behaves exactly like an olefine, combining with 
one molecule of bromine, &c., and being easily converted into polymeric 
modifications. 

When styrolene dibromide is acted upon by alcoholic potash, two 
molecules of hydrobromic acid are abstracted from it, and acetenyl- 
benzene, C,H;.C.H, is formed. This reaction corresponds exactly to the 
formation of acetylene from ethylene. Acetenyl-benzene shows, in fact, 
very great resemblance to acetylene, forming, like the latter, metallic 
derivatives, as C,H;.C.Na; C;H;.C.Ag., &e. 

Although the hydrocarbons which are homologous with benzene, 
behave in most of their reactions, like saturated hydrocarbons, 
yet, under certain conditions, they can be made to combine directly 
with other elements, like the olefines, and other so-called non-saturated 
compounds. Thus benzene can combine with one, two, and three mole- 
cules of chlorine. These chlorine addition-products still contain the 
carbon-atoms combined together in a closed chain; they are very 
unstable bodies, and are again readily converted into compounds in 
which the carbon atoms are linked together, as in benzene itself. 

Also hydrogen can combine with aromatic hydrocarbons, but only 
with those which contain alcohol radicals. The number of the atoms 
of hydrogen combining with such a hydrocarbon, appears to depend, 
not only on the number of the radicals present, but also on their rela- 
tive positions. Benzene does not take up hydrogen; methyl-benzene 
combines with one molecule, dimethyl-benzene (isoxylene) with two, 
and trimethyl-benzene (mesitylene) with three molecules. 

Oppenheim has shown (Deut. Chem. Ges. Ber., v, 94) as I have 
already mentioned, that oil of turpentine belongs to these addition 
products. By abstracting two atoms of hydrogen from it, the hydro- 
carbon CyHy is formed, which must be either diethyl-benzene, or 
methyl-propyl-benzene, or a-cymene, because oil of turpentine yields 
terephthalic acid on oxidation. It appears most probable that it is a- 
cymene, as it has the same boiling point as the latter, and moreover oil 
of turpentine, as well as «-cymene, occur ready-formed in plants. The 
constitution of oil of turpentine is therefore probably the following :— 
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Oil of turpentine, therefore, contains the aromatic nucleus, in which 
the connection between two carbon atoms has been loosened, and thus 
two combining units, which in the aromatic nucleus were linked toge- 
ther, are now saturated with hydrogen. As Baeyer has shown, such 
a loosening of the connection between two carbon-atoms takes place 
most readily between those which are combined with alcohol radicals. 

It has been already stated, that by abstracting four atoms of hydro- 
gen from diamylene, a terpene is formed which seems to be identical 
with terebene. It has, however, not been yet shown whether this 
artificial terebene yields terephthalic acid on oxidation. If this is found 
to be the case, the constitution of this hydrocarbon would be as fol- 

CH; 
lows, amylene being \cH—cH =s OH,. 


Pi 
CH; 


HC CH; 
rg 
i 
HC CH 
HC CH 
mK 
H;C CH;.* 
* Since the above has been written, von Richter (Deut. Chem. Ges. Ber., v, 334) 
has published a note on the condensation of diamylene to rutylene and terebene. 
He thinks that von Schneider’s formula of diamylene does not explain either the pro- 


perty of this hydrocarbon of forming additive compounds, or its conversion into 
rutylene and terebene. He gives the following formule as much more probable :— 


Diamylene. Terebene. 


| | 
CH,—CH 
| 
OH;. 


The formula of terebene is, as will be seen, the same as that which Oppenheim 
has given for oil of turpentine. 
VOL. XXV. 21 
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The other isomeric hydrocarbons of the terpene group have, doubt- 
less, constitutions similar to those above given, differing from each 
other either by containing different radicals, or by the different posi- 
tions of the latter. 

Besides the hydrocarbons containing one aromatic nucleus, there 
exist also several in which this group occurs twice or more times. As 
most of these bodies, however, are obtained by well-understood reac- 
tions, I need not discuss them here. 

I only have to mention a most singular reaction by which some of 
them are formed, discovered by Zincke (Ann. Chem. Pharm., clix, 
367). This chemist intended to obtain dibenzyl by acting with finely- 
divided copper or zinc-dust upon benzyl chloride. In order to mode- 
rate the violent reaction, he diluted the benzyl chloride with ether and 
with paraffins, but under these circumstances no reaction took place. 
However, by employing aromatic hydrocarbons as diluents, action set 
in; but instead of dibenzyl being formed, he obtained a mixture of 
several other hydrocarbons, in the formation of which the aromatic 
hydrocarbons; in other respects so stable, take part with great energy. 
It is not possible to give an explanation of this fact, as all the products 
of this reaction have not yet been studied. But the fact exists that 
aromatic hydrocarbons, when heated with zinc-dust and benzyl chloride 
lose hydrogen and take part in the formation of new hydrocarbons. 
Thus, on employing benzene, one of the products is diphenyl-methane or 
benzyl-benzene, CH; { a , which is formed according to the equation— 


C,H;.CH,.Cl + C,H; = C;H;.CH2.C,H; + HCl. 
Further researches will no doubt throw more light upon this singular 
subject. 


Amongst the products of the destructive distillation of coal and 
other substances, there always occurs naphthalene, CyHs, a hydrocarbon 
which in its chemical character bears so great a resemblance to 
benzene, that it must have a constitution very similar to the latter. 
Some years ago, Erlenmeyer pointed out that it had probably the 
following constitution :— 


i | 
C C 
A“ \ 
H—C C C—H 
no 6 dH 


CHEMISTRY OF THE HYDROCARBONS. 443 


Naphthalene, therefore, would consist of two aromatic nuclei, which 
have two atoms of carbon in common. Graebe, who adopted this 
view, has proved the correctness of this hypothesis in a very ingenious 
way (Ann. Chem. Pharm., cxlix, 21). His reasoning is as follows :— 
When naphthalene is oxidised, phthalic acid, C;H,(CO,H),, is formed ; 
this acid can be obtained in two different ways from naphthalene; viz., 
either by destroying the one or the other aromatic nucleus. Such an 
experiment cannot, of course, be made with naphthalene itself, because 
we have no means of distinguishing between the two groups. It ap- 
pears, therefore, necessary, first, to replace hydrogen in one of the 
nuclei, and then find out which is attacked and which not. 

On oxidising dichloronaphthaquinone, C,)H,Cl,0.", phthalic acid is 
formed, a fact proving that in this quinone all the oxygen and chlorine 
are combined with those four atoms of carbon which are oxidised, the 
formula of dichlornaphthaquinone being, therefore, CsH,.C,Cl,0,". By 
acting with phosphorous pentachloride on this compound, the dyad 
group, O,”, is replaced by chlorine, and, at the same time, one atom of 
hydrogen is substituted, pentachlornaphthalene being formed— 


C,,»H,C1,0", + 2PCl; = C,)»H;Cl, + HCl + 2P0C1,. 


Now, if by the oxidation of pentachlornaphthalene the same carbon- 
atoms are attacked as in the quinone, monochloro-phthalic acid would 
be formed ; but Graebe has shown that the product is tetrachlorophtha- 
lic acid, which proves that the second aromatic nucleus has now been 
destroyed, a complete proof that naphthalene has really the constitu- 
tion assigned to it. 

Whilst amongst the mono-substituted benzenes, no isomeric forms 
occur, we find that the monosubstitution products of naphthalene can 
exist in two isomeric modifications. This can also be easily explained 
from the constitution of this hydrocarbon. By representing it by two 
hexagons and numbering the corners, representing the carbon atoms— 


we find that each of the atoms 1, 3, 6, and 8, is combined with another 

atom (2 or 7) in which all the combining units are saturated with 

carbon, whilst the atoms 4, 5,9, and 10 are combined with carbon 

atoms to which hydrogen is attached. The functions of the atoms 1, 

3, 6, and 8 will, therefore, differ from those of the four latter. This 
212 
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also explains the existence of two dinaphthyls, one of which has been 
obtained by the action of sodium upon monobrom-naphthalene, and the 
other by passing the vapour of naphthalene through a red-hot tube. 


In most kinds of coal-tar containing naphthalene there occurs also 
anthracene, C\4Hi, a body exhibiting in its chemical relations great 
resemblance to benzene and naphthalene. The constitution of this 
hydrocarbon has been ascertained by Graebe and Liebermann by 
their beautiful researches on alizarin (Ann. Chem. Pharm. Suppl., vii, 
257). 

Baeyer found that by heating phenols and compounds allied to 
them with zinc-dust, they are reduced to the hydrocarbon from which 
they are derived. By making use of this reaction, Graebe and 
Liebermann found that alizarin was a derivative of anthracene, and 
were thus enabled to effect for the first time the artificial preparation 
of a natural dye-stuff. 

This example shows better than any other the correctness of the 
definition of organic chemistry ‘‘as the chemistry of the hydrocarbons 
and their derivatives.” 

The fact that alizarin is a derivative of anthracene enables us, as 
these chemists pointed out, to discuss the constitution of this hydro- 
carbon. From Limpricht’s synthesis of anthracene from benzyl 
chloride it might be inferred that it is diphenyl-acetylene, C;H;.C = 
C.C,H;. But this formula has to be rejected, because on oxidising 
alizarin we obtain phthalic acid; and as further benzene, naphthalene, 
and anthracene form a series, each member of which contains C,H, 
more than the preceding, it appears most probable that anthracene is 
built up from three aromatic nuclei in the same way as naphthalene 
from two. The formation of anthracene from two molecules of benzyl- 
chloride can now be easily explained. Each benzene nucleus loses one 
atom of hydrogen, and each of the groups CH,Cl loses a molecule of 
hydrochloric acid, and the two residues CsH,.CH join together thus— 


~ Fd 
(HCI)HC CH(HCI) 


The complete reaction which takes place by heating benzyl chloride 
vith water, takes place according to the equation— 


4(C,H;.CH,Cl) — CH + CywHiy + 4HCl. 
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A further proof of the correctness of this view is, that by fusing 
anthraquinone with caustie potash, benzoic acid is formed. 


C,,H,O", + 2KOH = 2C,H;KO,, 


The molecule of anthraquinone splitting up in the following way :— 


The highest boiling portions of coal-tar contain, besides anthracene, 
two other hydrocarbons, pyrene CisHio, and chrysene C,sHi2, which have 
been also studied by Graebe and Liebermann (Ann. Chem. Pharm., 
clviii, 285 and 299). They have found that these bodies exhibit in 
their chemical properties so close an analogy to anthracene, that their 
constitution must be very similar to that of the latter hydrocarbon. 
Both yield quinones on oxidation, which proves that they also consist of 


closed chains of carbon atoms. According to Liebermann, a similar 
constitution is possessed by idrialene, C2.Hy, a hydrocarbon occurring 
in idrialite, a mineral found in the mercury-mines of Idria (Deut. Chem. 
Ges. Ber., iii, 154). This hydrocarbon forms the last member of a 
series which are derived from benzene by the successive addition of 
C,H. 

Benzene 

Naphthalene 

Anthracene 

Chrysene 

Idrialene 


Pyrene, which does not belong to this series, is isomeric with 
diacetenyl-phenyl, CsH;.C=C —C=C.C,H;, a hydrocarbon discovered 
by Glaser, who has pointed out that of all known hydrocarbons it 
contains relatively the greatest amount of carbon, viz., 95 per cent., or 
more than coal or anthracite. 


I have now finished my task, and have only to regret that the mag- 
nitude of the subject did not allow me to dwell longer on certain points, 
whilst others, such as Berthelot’s remarkable researches on the 
formation of hydrocarbons at a high temperature, and the transforma- 
tion of all carbon-compounds into hydrocarbons by means of hydriodic 
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acid, could not be mentioned at all. But the latter investigations alone 
would be sufficient to form the subject of a separate lecture. 

There is perhaps no branch of our science which shows better the 
progress made by chemistry during the last thirty years, than that 
which I have brought before you to-night. And to what cause do we 
owe this rapid advance in our knowledge ?_ I think this mainly due to 
the atomic theory, which found birth in Dalton’s speculative mind, 
and has been gradually expanded and developed to its present state by 
the efforts of many eminent chemists. 

But the atomic theory is generally accepted not only by chemists, 
but also by physicists, who have thought it of the greatest importance 
to find out the nature of an atom itself. Sir William Thomson has 
lately shown us how to solve a problem never dreamt of by chemists, 
viz., how to ascertain the absolute weight and size of an atom 
(Nature, 1871, Nos. 22, 31). Is it not, therefore, strange that we find 
chemists who desire to kick from under them the ladder by the 
aid of which, in no small degree, so great a progress has been 
achieved ! 

Such attempts are, however, not only of recent date. In opposition 
to Dalton and Berzelius, Wollaston introduced the term equiva- 
lent instead of atom. But whilst Dalton’s original atomic weights 
were at the same time equivalents, the so-called equivalents of W ol- 
laston’s were no equivalents at all. By this a confusion arose between 
equivalent and atom, which was for a long time very detrimental to 
the progress of our science. It was only after Liebig had again 
pointed out the difference between equivalents and atoms, that theo- 
retical chemistry advanced with rapid strides, and amongst those to 
whom we owe this speedy progress, I can only mention Laurent, 
Gerhardt, Williamson, Odling, and Kekulé. 


XITI.— Benzyl Isocyanate and Isocyanurate. 


By E. A. Lerrs, Berlin Univerity Laboratory. 


Tue first members of the group of compounds, now generally described 
as the isocyanates and isocyanurates, were discovered by Wurtz in 
the ethyl and methyl series. These bodies were called by him cyanic 
and cyanuric ether. They are, as is well known, obtained by the 
reaction of metallic cyanates on sulphovinates, and are decomposed 
by the elements of water into the corresponding amine and carbonic 
acid. 


LETTS ON BENZYL ISOCYANATE AND ISOCYANURATE. 447 


Later, Cloez discovered in the ethyl series an isomeric compound, 
which he designated by the name of cyanetholine; this is produced by 
the action of chloride of cyanogen on sodium alcoholate, and is decom- 
posed by the elements of water into alcohol and cyanic acid (or rather 
the products of the latter’s transformation), in consideration of which 
metamorphosis it must be viewed as the true cyanic ether (Hofmann 
and Olshausen. Berichte der Deutschen Chemischen Gesellschaft, 1870, 
p. 269). The recent researches of Hofmann and Olshausen make it 
probable that the body produced in the last mentioned transformation is 
the true cyanuric ether; in the methy] series at least this is certain. 

In the aromatic series too there are many examples of this group of 
bodies ; for instance, both the isocyanate and isocyanurate of phenyl 
are known, and side by side with them must be placed the singular 
compound known as phenyl] isodicyanate, which is formed when phenyl- 
cyanate comes in contact with triethylphosphine. In the higher homo- 
logous series still more numerous examples may be expected. In the 
toluene group for instance, two different isomerides may be imagined, 
corresponding to each compound in the phenyl group, according as 
the benzene or methyl chains are influenced. Of the eight possible 
bodies thus producible only three have as yet been obtained, namely, 
isocyanate and isodicyanate of toluyl by Hofmann (Berichte, 1870, 
p- 656), and benzyl cyanurate by Cannizzaro (Berichte, 1870, 
p- 517). 

The object of the following experiments was to supply some of the 
missing links in this chain of compounds :— 

Benzyl Isocyanate——If cyanate of silver be moistened with benzyl 
chloride and the mixture slightly warmed, pungent aromatic vapours 
are formed, causing the eyes to smart painfully, and having an odour 
which leave no doubt that the desired benzyl compound has been pro- 
duced. For the preparation of a larger quantity of this body 100 grams 
of dry silver cyanate and 70 grams of benzyl chloride were submitted 
to distillation in a paraffin bath. Only 7—8 grams of a colourless, 
transparent liquid came over possessing the penetrating odour de- 
scribed. The operation was then proceeded with over the naked flame 
and the distillation commenced anew. The slightly yellow, oily liquid 
thus obtained solidified on cooling to a hard crystalline mass. 

The colourless liquid is benzyl isocyanate, still, however, containing 
benzyl chloride. To free it from this impurity, distillation was resorted 
to, but owing to the slight difference between the boiling points of the 
two liquids it was found impossible to separate them by this means. 
The liquid boiled between 175° and 200°, and as the boiling point of 
benzyl chloride is 175°, it was hoped that at least the last portion of 
the distillate would be pure; but even this contained chlorine in per- 
ceptible quantity, and, besides, produced each time it was boiled a 
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small quantity of the solid crystalline body ; it was thus found impos- 
sible to obtain it in a state fit for analysis. 
That it was really the gts 


C.H,NO = = oar, N= ¢ — C,H; o,.0H, } N, 


was clearly proved by its reactions, the products of which could be 
easily purified and analysed. 

Monobenzyl Urea.—tlf the impure cyanate be treated with alcoholic 
ammonia, the mixture becomes heated and solidifies on cooling to a 
crystalline mass. If these crystals are again dissolved by warming the 
solution, water added, and the mixture boiled for a short time to get rid 
of any chloride of benzyl, beautiful long, white needles are obtained on 
cooling, consisting of monobenzyl urea— 


Hs; 


CO 
C.,H,N,O = C,H, N,. 


Theory. Experiment. 
640 642 
6°6 6°8 


This body is nearly insoluble in cold water, more soluble in hot water, 
and extremely so in alcohol. I have attempted, without success, to 
obtain a nitrate, but an insoluble platinum salt may be produced. The 
monobenzy! urea melts at 144°. 

Dibenzyl Urea.—One of the most characteristic reactions of the 
cyanates generally is the transformation they undergo by treatment 
with water: carbonic acid is set free and a di-urea produced. The 
benzyl isocyanate likewise undergoes this metamorphosis ; for if this 
compound be sealed up with water, in a tube, and heated for a couple 
of hours to 100°, a yellow oil, heavier than the water, is obtained, 
whilst on opening the tube carbonic acid escapes. When cold, the oily 


liquid solidifies into a crystalline mass. These crystals are the dibenzyl 
urea— 


" CO" 
[ox H, tN ] + #20 = CO. + (Clty, bi 


2 


Experiment. 
mre 
(v 


6°8 


As will be seen on inspection, the numbers obtained agree only 
approximately with those required for the dibenzyl urea. I have not, 
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however, repeated the experiment, because dibenzyl urea has also been 
produced by Cannizzaro (loc. cit.) by heating monobenzyl urea : 


rco} 7 co 
0 a, bx + | = (GHD. » bs + § ° ty. 


I have repeated this experiment with the monobenzyl urea obtained 
from the cyanate, with exactly the same result, a body being produced 
having the appearance and properties of the dibenzyl urea obtained by 
treating the cyanate with water. I have, however, always remarked in 
this reaction the formation of more or less ammonia and cyanuric 
acid. 

Regarding the properties of the dibenzyl urea I may further remark, 
that it is insoluble in water, but very soluble in alcohol, from which it 
crystallises in beautiful white needles. Like the monobenzyl urea, it 
forms a crystalline salt with platinum and hydrochloric acid, but no 
solid compounds with nitric or hydrochloric acid. It melts at 167°. 

Phenyl-benzyl Urea.—Benzy] isocyanate mixed with aniline occasions 
an extrication of heat, and solidifies on cooling into a brown crystalline 
mass, which is purified by recrystallisation from alcohol. The body so 
prepared presents the form of white needles, insoluble in water and 
hydrochloric acid, which melt at 168°. They contain— 


CO 
©C,,H\,N.O = C,.H;,C,H, N,. 
H, 


Theory. Experiment. 
| er 74°3 74°5 
| errr 6°2 6°2 


The mixed urea yields no crystallisable nitrate, but an insoluble 
platinum salt. On heating it, it shows the characteristic property of 
the ureas, evolving pungent fumes of benzyl isocyanate. 

Benzyl Isocynurate-—This compound is the principal product of the 
reaction of benzyl chloride on silver cyanate. The yellow, oily liquid 
before described as passing over at the latter stage of the distillation 
and solidifying on cooling, was treated with hot alcohol, in which it 
slowly dissolved. On cooling, beautiful silky needles were deposited 
from the solution, which, by a couple of recrystallisations from alcohol, 
are obtained pure. The analysis of these crystals showed that they 
possessed the composition of benzyl isocyanate. The boiling point 
lies so high that it could not be determined, and the other physical 
properties all characterize the isocyanurate— 


CuHinN.Os = {G97}! b Ni. 
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Experiment. 
72°4 
5°4 


The extremely light needles of this body are insoluble in water, soluble 
with difficulty in ether, but more readily in alcohol, particularly if it be 
heated. They melt at 157° C. and boil above 320°.* Sublimed several 
times in a tube they are decomposed into the isocyanate, known at once 
by the smell. 

When fused with caustic potash they yield carbonic acid and benzyl- 
amine, identified by the analysis of its platinum double salt— 


(CO") _ ff C.H salt 
(0,H,). } Ns + 3H.0 = | = N | + 300>. 


This reaction is characteristic for the isocyanurate. 

The body obtained by Cannizzaro by the action of benzyl chloride on 
potassium cyanide, which, considering the mode of its production, must 
be regarded as the true cyanurate, possesses the same properties, so far 
as they have been observed, as the isocyanurate examined by myself. 
The melting point agrees nearly with that observed by Cannizzaro, 
being 153°. Are the two bodies obtained in such different ways isomeric 
or identical? The investigation of the products formed by the decompo- 
sition of Cannizzaro’s compound by potash, which must give benzyl 


alcohol and cyanuric acid, can alone decide this question. Should the 
two, as certainly appears to be the case, be demonstrated as identical, 
it must be admitted that the cyanurate formed in the first instance has 
undergone the same change as Hofmann and Olshausen have ob- 
served in methyl cyanurate, which, by distillation, is converted into 
isocyanurate. 


XIV.—On a Compound of Sodium and Glycerin. 
By E. A. Lerrs, Berlin University Laboratory. 


GLYCERIN being a triatomic alcohol, three compounds of this body with 
sodium should exist, in which respectively 1, 2, and 3 atoms of its 
typical hydrogen are replaced by the metal. In diatomic glycol the 
two sodium derivatives are easily produced ; but hitherto with glycerin 
none of these bodies have been obtained. If a fragment of sodium be 
placed in glycerin, little or no action is observed, but on heating the 


* It has already been stated that the isocyanate is converted slowly into a solid 
crystalline body ; it is probably the cyanurate, but this is only a supposition. 
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mixture a rapid extrication of hydrogen takes place, the sodium becomes 
red-hot, and the glycerin decomposed and charred, evolving fumes of 
acrolein. If, however, the sodium be diluted with mercury and then 
caused to act on glycerin, the action proceeds with more regularity, 
and finally a gummy mass is produced, which solidifies on cooling. 
If alcohol be now added, this gummy mass is not dissolved, but 
crumbles down into a white crystalline powder. The same body may 
be obtained by heating glycerin with dry sodium-alcohol : in this case, 
alcohol is set free, and a solid white substance remains. 

But the best method of preparing the compound, and one which 
yields it in any quantity, consists in dissolving sodium in alcohol and 
adding glycerin. At first no change is observed, but in a few minutes 
minute crystals consisting of radiating stars are formed, and in a 
short time a white crust is produced on the sides of the vessel. 
This crust is broken up, thrown on a filter, well washed with alcohol, 
and dried in a press between blotting paper. This must be done as 
quickly as possible, as the body is exceedingly deliquescent. The 
desiccation is afterwards completed over sulphuric acid, but not in 
vacuo. 

The sodium in the compound thus prepared was estimated as sulphate, 
and amounted to 14°3 per cent.: a molecule of mono-sodium-glycerin + 
a molecule of alcohol requires 14°3 per cent. It, therefore, appeared that 
this body consisted of— 


/ NaO 
(C;H;—HO +t C.H;.HO.) 
\HO 


To ascertain if this alcohol merely acted as water, or rather alcohol, 
of crystallisation, 13614 grams were heated in a current of dry hydrogen 
in a Liebig’s drying tube immersed in boiling water: at the end of 
about three hours, the contents of the tube had lost 3-88 grams, repre- 
senting 28°4 per cent. of the quantity taken: one molecule of alcohol 
= 28°7 per cent. 

The sodium, carbon, and hydrogen were estimated in the body thus, 
dried: the numbers obtained agreed with those required for the mono- 

/NaO 
sodium-glycerin C;H;—HO = C;H,Na0O,. 
\HO 
Obtained. Calculated. 
C 313 31°5 
H 6°2 671 
Na 19°9 20°1 


The mono-sodium-glycerin is a white amorphous powder, attracting 
moisture with the greatest avidity from the air: by water it is con- 
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stantly decomposed into glycerin and hydrate of sodium. On heating 
it to a temperature of 245° C., it shows signs of fusion, but appears to 
decompose at the same time. Bromine acts powerfully on it, giving 
small quantities of bromine derivatives, which I have not as yet studied. 
_ It is remarkable that in this reaction a large quantity of water is pro- 

duced. Pentachloride of phosphorus, after a few moments’ contact, 
also reacts with great energy, producing so much heat as to char the 
compound. 

The principal product of its decomposition by heat appears to be 
acrolein. 

In the hope of obtaining a cyanic compound of glycerin analogous to 
Cloez’s cyanetholine (which he prepares by passing chloride of cyanogen 
into sodium alcoholate dissolved in alcohol), a current of this gas was 
passed over the mono-sodium-glycerin suspended in alcohol. The sodium 
became converted into chloride, the reaction occasioning an extrication 
of heat. On evaporating the alcoholic solution on a water-bath, a 
syrupy brown liquid was obtained of a sweet taste, and insoluble in 
ether. On attempting to distil this liquid, it decomposed with 
evolution of ammonia: treated with acids it effervesced. 

No method of purification presenting itself, the further examination 
of this body was abandoned. 


XV.—WNotes from the Laboratory of the Andersonian University, 
Glasgow. 


By T. #. Tuorre, Ph.D., F.R.S.E. 


1. On the Action of Phosphorus Pentasulphide on Carbon Tetrachloride. 


T'uE correspondence from St. Petersburgh in the Journal of the Chemical 
Society of Berlin for January, 1872, contains a notice by Gustavson on 
the action of phosphoric anhydride on carbon tetrachloride. When 3 
mols. of the tetrachloride and 1 mol. of phosphoric anhydride are 
heated for 48 hours in a sealed tube to about 200°—210° C., the anhy- 
dride gradually disappears, and on opening the tube a large quantity 
of carbonyl dichloride is evolved, and the liquid portion consists 
mainly of phosphory] trichloride. The reaction may be represented by 
the equation— 


3CCk + P.O; = 2POCI, + 3COCh. 
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The fact that pentasulphide of phosphorus in many of its reactions is 
strictly analogous to the pentoxide, e.g., in the production of sulpho- 
chloride of phosphorus by heating together phosphorus pentasulphide 
and pentachloride (8PCl; + P,S; = 5PSCl;), corresponding to the for- 
mation of the oxychloride in the reaction, 3PCl; + P.O; = 5POCI;, 
induced me to examine the action of this sulphide upon carbon tetra- 
chloride. 23 grams of the tetrachloride and 11 grams of the phosphorus 
sulphide (the proportions required by the equation, 3CCl, + P.S; = 
2PSCl, + 3CSCl,) were heated for a week in a sealed tube to 200°—220°, 
but not the slightest action was perceptible, and on opening the tube 
no escape of gas occurred ; on distilling the mixture, very nearly the 
original amount of the carbon tetrachloride was recovered. 


2. On the Degree of Solubility of Silver Chloride in Strong Nitric Acid. 


It has been asserted by some experimenters, and denied by others, 
that strong nitric acid is able to dissolve very appreciable quantities of 
silver chloride, but hitherto, so far as I can learn, no exact quantitative 
determinatious of the degree of the solubility have been made. It is 
important for several reasons that this uncertainty should be cleared 
up. Several of the most trustworthy estimations of atomic weights 
have been obtained by methods in which silver chloride was weighed 
after having been treated and washed with strong nitric acid. Thus 
Berlin determined the atomic weight of chromium by decomposing silver 
chromate dissolved in strong nitric acid; and Roscoe estimated the 
equivalent of vanadium from the decomposition of the oxychloride by 
water, strongly acidifying the liquid with nitric acid, precipitating the 
chlorine as silver chloride, and digesting the precipitate with strong 
nitric acid in order to remove the last traces of co-precipitated vanadic 
acid. 

The following experiments, undertaken as an exercise in the method 
of weighing by vibrations, may serve to elucidate this point of the 
solvent action of strong nitric acid upon silver chloride. 

A large quantity of the strongest nitric acid, apparently free from 
chlorine, and containing only a trace of sulphuric acid and iron, was 
cautiously distilled and the middle portion only of the distillate col- 
lected. This fraction was a second time carefully distilled, the first 
and last thirds being again rejected. By this treatment it was assumed 
that an acid would be obtained perfectly free from impurity (excluding 
other oxides of nitrogen), except such as it might take up by being in 
contact with glass. The lower oxides of nitrogen were in great part 
removed by aspirating through the liquid a current of washed air. In 
about 24 hours the dark colour of the acid was diminished until it had 
a scarcely perceptible yellow tinge. The greatest care was also taken 
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in the preparation of the silver chloride, the washing and drying being 
conducted by candle-light so as to maintain it perfectly white. 

Two light and new flasks weighing about 17 grams, and of about 
110 c.c. capacity, and made of the same variety of glass were cleaned 
and dried, and into one was placed about 0°01 gram of the finely 
powdered chloride. About 70—90 c.c. of the nitric acid was then 
poured into each, and the two flasks were kept side by side in a dark 
place, their mouths being closed by glass plates. They remained thus 
for ten days, during which time their contents were frequently 
agitated. 

The temperature varied from 15°—17°. Two perfectly similar flasks 
both previously unused, were weighed one against the other by the 
method of vibrations, and into the one the greater part of the nitric acid 
resting over the silver chloride was decanted, and into the second 
about an equal quantity of the acid was poured from the other flask. 
The weight of the acid contained in each flask was then determined. 
The acid in both was next evaporated, the flasks being placed side by 
side on a layer of asbestos on wire gauze. The evaporation was carried 
on until about 5 c.c. of liquid remained: the flames were then lowered, 
and the acid vapours aspirated from the flasks by means of the 
Bunsen pump. In this manner the evaporation could be rapidly 
carried to complete dryness without ebullition and without danger of 
cracking the flasks. 

The flasks were again transferred to the balance-case, and after 
standing a few hours were again weighed one against the other by 
the method of vibrations: the increase of weight corrected for the 
slight differences in the amount of acid evaporated, gave the amount of 
the silver chloride dissolved. 


I. Excess of weight due to dissolved silver 
chloride : 0°00143 gram. 
Amount of nitric acid holding this 
quantity in solution o seeseces 71:14 grams. 


Hence 100,000 parts of nitric acid dissolved 2°01 parts silver 
chloride. 

II. Action of nitric acid containing lower oxides of nitrogen. 

A quantity of the pure nitric acid was next saturated with the mixed 
oxides of nitrogen obtained by the action of nitric acid on arsenic-tri- 
oxide. The gases were washed by passing through a small quantity of 
nitric acid. The nitric acid remained in contact with the silver chlo- 
ride for eight days. Temperature 13°—16°. 


Increase of weight due to silver chloride 0:00175 gram. 
Amount of nitric acid taken 95°08, 
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Hence 100,000 of nitric acid containing lower oxides of nitrogen 
dissolve 1°85 parts of silver chloride. 


3. Action of Nitric Acid containing Lower Oxides of Nitrogen on Silver 
Chloride blackened by Exposure to Light. 


A quantity of pure silver chloride was exposed under water to active 
sunlight until it became nearly black, and it was then repeatedly 
washed with distilled water. Other details of experiment as in sec- 
tion I. Acid in contact with chloride during 14 days. Temperature 
11°—16°. 


Increased weight due to dissolved chloride.. 0.00078 gram. 
Amount of acid used ....ee..eeeeeeees ... 32°99 grams. 


Hence 100,000 parts acid dissolve 0°84 parts of darkened silver 
chloride. ! 

These experiments go to prove, therefore, that 100,000 parts of 
strong nitric acid dissolve about 2 parts of pure white silver chloride, 
and that the solubility is not sensibly affected by the presence of lower 
oxides of nitrogen in the acid; and that as the chloride darkens by 
exposure to light, still less of it is taken up by the acid, 100,000 parts 
of acid dissolving only 0°8 part of the blackened silver chloride. 


XVI.—On the Estimation of Carbonic Acid in Sea-water. 
By Professor HIMty. 


Havine been informed during my stay in London that a voyage round 
the globe for scientific purposes is in contemplation, and that the 
physical and chemical relations of sea-water will be included amongst 
the objects of research, [ avail myself of the present opportunity of 
directing the attention of the Chemical Society to a circumstance which, 
so far as I know, has not been noticed elsewhere, namely, that the 
amount of carbonic acid in sea-water cannot be correctly determined by 
the ordinary gasometric method. The experiments of Dr. Jacobsen, 
Assistant in the Chemical Laboratory at Kiel, which he will shortly 
describe in detail, have shown that neither by boiling in a vacuum, nor 
by boiling at 100° under the ordinary atmospheric pressure, even when 
a stream of air freed from carbonic acid is simultaneously passed 
through the liquid, can the carbonic acid of sea-water be completely 
expelled. Indeed the quantity thus driven out is only a very small 


SL RED ERT SPEEA = 


a 


Se ost eens a 


456 HIMLY ON THE ESTIMATION OF CARBONIC ACID, ETC. 


fraction of the whole ; but after about, two-thirds of the liquid has been 
distilled over, a sudden evolution of gas takes place, and the greater 
part of the carbonic acid is given off with great rapidity. That the 
presence of magnesium chloride in the sea-water has an essential in- 
fluence on the retention of the carbonic acid can scarcely be doubted. 

It is clear, therefore, that to estimate the total amount of carbonic 
acid in sea-water, the gasometric method is insufficient, and that some 
other method must be devised. 

For this purpose we may use baryta-water, or aqueous ammonia 
saturated with a suitable barium salt, and an ammonium salt. The 
following method of conducting the estimation is very simple, free from 
errors that might arise from the carbonic acid of the air, and very 
exact, inasmuch as it depends only upon two barium determinations. 

The precipitation of the sulphuric and carbonic acid of the sea-water 
is performed in a graduated litre cylinder, with a quantity of the re- 
agent, which need not be exactly known, but should be slightly in 
excess of that which is actually required. The liquid having been 
set aside, out of contact with the air, till the precipitate has completely 
settled down, an aliquot part, 5%, for example, of the clear liquid is 
decanted ; the barium contained in it is determined as sulphate; and 
from this the quantity of barium which remains dissolved in the last 
zo of the liquid may be determined by calculation. 

The barium carbonate is then dissolved by dilute acid, the liquid is 
filtered, and the total quantity of barium determined as sulphate. The 
difference gives the quantity of barium contained in the solution as 
carbonate, and from this the quantity of carbonic acid may be cal- 
culated. 

To avoid loss of carbonic acid and other gases during and after the 
collection of the sea-water, I propose to add the reagent below the 
surface of the sea, and for this purpose I have devised an apparatus, of 
which, if agreeable to the Society, I will hereafter furnish a detailed 
description.* In carrying out the mechanical details of such an ap- 
paratus, the advice of the well-known engineer, Dr. William Siemens, 
would, doubtless, be of very great value. 


* The apparatus consists of a cylinder open at both ends, and capable of being 
closed when sunk to the required depth. For this purpose it is provided at each 
each end with a large stopcock, which can be closed by a powerful spring, released 
at the proper moment by means of an electro-magnet, set in action in the usual way. 
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The Phenomenon of Affinity according to Multiples of Com- 
mon Constants. By Junius THomseEn (Deut. Chem. Ges. Ber., 
v, 170—181). 


THE object of this investigation is to show that, even in the case of 
quite different classes of compounds, the numbers expressing heat of 
combination are multiples of a constant, which does not differ greatly 
either way from 18,000. 

Considering most of the determinations made by others as not suff- 
ciently trustworthy, the author deduces this law, partly from his 
own experiments, partly from such results as have been found nearly 
identical by different observers. The following tables contain all the 
thermic reactions referred to in the paper :— 


Oxides and Hydrated Oxides of Sulphur. 
71072 17768 heat-units.* 
71350 17837 

17848 17848 

53502 17834 

(S,0;,H.O) 12457 17796 

(8,0;,Aq) 142422 17803 


Oxides and Hydrated Oxides of Nitrogen. 


39136 
15505 
— 18316 
+18300 
36341 
54641 
72941 


(S,O,) 
(SO2,0,Aq) 
(SO,,H:,Aq) 
(SO»,0,H20) 


Huu ue uel 
Cosa Oo eS Re 


(N,0.0.) 
(N,0,,Aq) 
(NO) 
(N.0,,Aq,0) 
(N202,0,Aq) 
(N202,02,Aq) 
(N202,0s, Aq) 


\ Abnormal reactions. 


xX 18316 heat-units. 
x 18300 “ 
x 18170 i 
x 18214 am 
4 X* 18235 in 


Hoi ue Ue Al 


* It may be noted that of the six reactions enumerated under this heading, only 
three have been made the subject of independent thermal measurements, namely, to 
use the author’s notation— 


(8,03) ; (S0.,0,4q), and (SO,H,Aq): 
the numbers given in the other cases are simply arithmetical deductions from these, 


thus :— 
(SO.,0,H,O) = (SO2,0,Aq) — (SOsH2,Aq), 
(8,03,H,0) = (SO2,0,Aq) + (8,02) — (SO4H»,Aq), 
(8,0;,Aq) a (SO2,0,Aq) + (8,02). 

Further, it seems hardly safe to base any important theoretical conclusion upon a 
comparison of the quantity of heat developed in a reaction iaking place between 
indefinite quantities of matter, such as the reaction (SO,H2,Aq), with that produced 
in reactions taking place between atomic proportions of the reagents.—G. C. F. 
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Sulphates. 
56216 = 3 x 18705 
75550 = 4 X& 18888 
93861 = 5 xX 18772 
54282 = 3 x 18094 
(Zn,O,SO;Aq) 108460 = 6 xX 18077 
(Mg,0,SO;Aq) 180920 = 10 x 18092 
The number for (SO.,0,Aq) was obtained from the known reactions 
(SO.,Aq,Cl.) = 73906 heat-units, (SO.,Aq) = 7698 heat-units, 


(H,Cl,Aq) = 39315 heat-units, and (H,0) = 68376, and from the 
equations— 


(SO.,Aq) + (SO,Aq,Cl.) — (SO.,Ch, Aq) 
(SO;,Cl,Aq) = (S$0;,0,Aq) + 2(Cl,H,Aq) — (H,,0), 


which, by introducing the above values, give— 


7698 heat-units + 73906 heat-units = (SO.,0,Aq) + 78630 heat- 


units — 68376 heat-units, 


(Cu,0,80,Aq) 
*(Pb,0,S0,Aq) 
(Fe,0,S0;Aq) 
(Cd,0,S03Aq) 


therefore— : 
(S0.,0,Aq) = 71350 heat-units. 


In the nitrogen series the first two numbers do not seem to contain 
the constant 18,000. But the number obtained by their addition, and 
expressing the reaction (N2O2,02,Aq), is a multiple of 18214. This is 
probably due to secondary reactions, which increase the heat due to 
the reaction (N.0.,0,) by as much as they diminish the heat due to 
the reaction (N,0,,Aq), these secondary reactions being caused in the 
first case by a partial decomposition (dissociation) of the nitrogen 
tetroxide, and in the second by tle disappearance of this anomalous 
state during the solution in water. 

The thermic reactions of N,O, indicate that its decomposition by 
water must not be represented by the equation which is commonly 
given, namely,— 

3N.0, + Aq = N,0, + 2N.0;Aq. 
but by the following, 
2N.0, + Aq = N,0;Aq + N,03Aq. 


The tables show that the value of the constant for copper, lead, and 
iron, is somewhat greater than for cadmium, zinc, and magnesium. 

With regard to the oxides of manganese, the author has succeeded in 
establishing that the value of the constant does not differ much from 
18000, and that for every additional atom of oxygen in the oxide, the 
total heat of combination is diminished by about 18000 heat-units. 
This is exactly the opposite to what takes place in the nitrogen series, 
where for every additional atom of oxygen the heat of combination 
increases by the constant quantity of 18260 heat units. 

The question whether there exists more than one constant cannot be 
answered @ priori, whilst it can scarcely be doubted that more exact 
experiments would prove the constants deduced in this paper to be 
identical. 

* Supposed in aqueous solution. 
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The determination of the constant 18000 was facilitated by the fact 
that in some of the cases considered in this paper the thermic reaction is 
represented by this constant itself. 

Should it be proved that the chemical affinities coming into play in 
the formation of analogous compounds, and measured by the number of 
heat-units evolved, can in many other cases be expressed as multiples 
of certain constants, our conception of the condition of the atoms would 
gain considerably in distinctness. If, further, it should be shown that 
with many other compounds, besides those of the oxides of nitrogen 
and of manganese, the addition of an atom of oxygen causes, according 
to the nature of the radical, either a constant increase, or constant dimi- 
nution, of the total heat of combination, a condition of the molecular 
forces would be indicated analogous to that supposed by the electro- 
chemical theory. 

Finally the author refers to a paper published by him in the year 
1854 (Pogg. Ann., vol. 92, p. 44), in which he had clearly stated the 
principle of multiples with regard to chemical affinity. ‘ 

R. 8. 


Criticism of the Numbers calculated by Berthelot in his 
Papers—Sur la Chaleur de Formation des Azotates, Sur la Chaleur 
de Formation des Composés Oxygénés de lV Azote, etc. By JuULIvS 
THomseEN (Deut. Chem. Ges. Ber., v, 181—185). 


In the first of the above papers Berthelot makes use of certain numbers 
obtained by Bunsen and Schischkoff for the heat of combustion of gun- 


powder, in order to calculate the heat of formation of nitric oxide, 
denoted by 7, from the following equations— 


(1) 169000 heat-units = 0°037 y = 61500 heat-units + 102400 heat- 
units + 0°781 y. . 


Or— 
(2) 169000 heat-units — 163900 heat-units = 0°744 y. 


from which follows— 
y = 6900 heat-units. 


The value of y is here calculated from two numbers differing from 
each other only by 3 per cent., so that an error of only 3 per cent. in 
the determinations from which they are derived would either double 
the value of y, or reduce it to nothing. 

Now Berthelot’s calculation involves the following determination b 
Favre, made with the mercury-calorimeter, $(N202,03,Aq) = 20700 
heat-units; and the author, who for the same reaction had found 
3(N,02,0;,Aq) = 36470 heat-units, shows that merely by correcting 
Favre’s number, the equation (1) would give, not y = 6900, but y = 
— 8870. 

In the second paper Berthelot makes use of another of Favre’s de- 
terminations, }(N.O.,0,Aq) = — 6600 heat-units. The author, how- 
ever, who from his own experiments had found 3(N.02,0,Aq) = + 
18170 heat-units, considers all numbers calculated by Berthelot from 
Favre’s number as completely useless. But he especially finds fault 
with Berthclot’s determination of the reaction (NO,O), inasmuch 

2x 2 
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as it is derived, not from direct experiment, but merely from hypothe- 
tical considerations. His own results with regard to this reaction, 
obtained by direct experiment, differ very w idely from the calculated 
result of Berthelot, as is seen from the following :— 


_ f + 3000 heat-units.... Berthelot. 
(NO,0) = { 419568 . .... Thomeen. 


R. 8. 


Influence of a Change of Specific Gravity upon Melting Point. 
By F. Mour (Ann. Chem. Pharm., clxii, 61—67). 


In accordance with the mechanical theory of affinity, which requires 
that the melting point be raised or lowered according as the specific 
gravity is increased or diminished, the author has found by experiment 
that, in the case of garnets, fusion lowers the melting point at the same 
time that it diminishes the specific gravity. The remainder of the 
paper contains theoretical considerations. 

R. S. 


Reciprocal Action of Acids and Alkalis in Solution when 
separated by a Porous Diaphragm. By Ep. Lanprin (Compt. 
rend., xxiv, 681). 


In studying the causes which influence the diffusion of bodies across a 
porous partition, the author was led to experiment on solutions of acids 
and alkalis. 

In an exterior vessel, 100 ¢c.c. of an alkaline solution of known 
strength was placed ; and 60 c.c. of an acid solution, whose strength 
was also known, was put into a Bunsen’s porous cell, within the first. 
Diffusion went on for 24 hours. At the end of that time the quantities 
of uncombined acid and alkali were determined, and the amount of 
combination that had taken place was calculated by difference. Expe- 
riments were made on solutions of hydrochloric acid, sulphuric acid, 
and nitric acid, with solutions of potash, soda, potassium carbonate, and 
sodium carbonate 

The numbers found to repr esent the rates of diffusion for each pair of 
bodies correspond sensibly with those which have long been considered 
to represent the relative electrical attractions of those ‘substances. For 
example, potash combines more energetically with sulphuric acid than 
with hydrochloric acid or nitric acid; and a corresponding rate of dif- 
fusion of potash into the solution of sulphuric acid, as compared with 
the rates of diffusion of that body into solutions of the other acids, was 
found. Again, the rates of diffusion for the carbonates of potassium and 
sodium into the acid solutions are less than those for the free bases. 
The explanation of this is, of course, that a certain amount of energy, 
which would otherwise assist the diffusion, is required for the liberation 
of the base from the acid portion of the salt. 

A table of numbers is given by M. Landrin; but unfortunately the 
results are not stated in absolute measure ; nor in a form from which 
absolute results can be calculated. 

J. T. B. 
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The Decomposition of Water by Zinc in Conjunction with a 
more Negative Metal. By J. H. Guapstone and ALFRED 
TRIBE (Proc. Roy. Soc., vol. xx, 218). 


PuRE zinc is incapable of decomposing pure water, even at 100° C., 
but at a considerably higher temperature it is known to combine with 
its oxygen. Davy exposed pure water for two days to the action of a 
pile of silver and zine plates, separated only by pasteboard, without 
obtaining any hydrogen. Buff has shown that a very minute trace of 
gas can be formed at the ordinary temperature in a vacuum by a pair 
of zine and platinum plates. 

It occurred to the authors to ascertain whether, by bringing the two 
metals closer together, and so increasing the electrical tension of the 
liquid, the same combination of zinc with oxygen could be effected at 
the ordinary temperature, which takes place without the second metal 
at a very high temperature. 

Some zinc-fcil was allowed to remain in a somewhat dilute solution 
of copper sulphate, until its surface was well covered with spongy 
copper. The metals were thoroughly washed with distilled water, and 
then they were immersed in a bottle of distilled water with a delivery 
tube. Minute bubbles of gas quickly made their appearance, which 
proved to be hydrogen, and zinc oxide was formed. ‘Two experiments 
were made quantitatively, the gas being collected and measured at the 
end of every 24 or 48 hours. 

In experiment A, 33°4 grms. of zinc-foil were employed, 2°6 meters 
long and 0°05 wide. The coils were kept apart by muslin. In experi- 
ment B there was used 1 meter of similar foil crumpled up. 

The two experiments evidently continued almost puri passu for 
months, the amount of hydrogen gradually diminishing. Subjoined 
are the results of the first and last observations :— 


Mean temp. Expt. A. Expt. B. 
~. c.c. C.c. 
] 12°8 1171 49°6 
84. 10-0 140 51 


Day. 


Under the microscope the bubbles of gas are seen to form, not on 
the zinc, but among the copper crystals, and sometimes to make their 
appearance on the glass at some distance off. 

From the position of platinum in the electro-chemical series, it was 
anticipated that the effect would be still more marked with that metal 
in a spongy state on the zinc. The metal was deposited from the tetra- 
chloride, and, of course, thoroughly washed. There was only 0°6 meter 
of foil, but the following quantities of hydrogen were obtained :— 

Mean temp. 
Day. °C. Vol. in c.c. 
1 : 143°6 
8 ' 12°3 
Lest it might be contended that the free oxygen usually present in 


distilled water had been the means of starting this action, the experi- 
ment was repeated with water as free from oxygen as could be obtained 
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by boiling. One meter of the same zinc-foil, covered with copper, was 
employed, and the result; was nearly as before, 40 c.c. of gas being 
obtained the first day. This arrangement was taken advantage of to 
examine the effect of a high temperature. Without removing the 
delivery tube, the contents of the flask were heated to near 100° C., 
when 123°5 c.c. of hydrogen were given off in ten minutes. The appa- 
ratus was allowed to cool, with the mouth of the tube under water, 
when the production of gas became small again, and, after two days, it 
was again heated nearly to the boiling-point, when it gave off 93°4 c.c. 
in ten minutes ; after another period of two days it gave 64°1 c.c. ; and 
after three days more, 182°1 c.c. in the first thirty minutes, 108°4 in 
the second thirty minutes, 94°35 in the third, and 89°9 in the fourth. 
The capacity of the flask was three ounces. 

Tron and lead, under similar circumstances, also decomposed pure 
water, and the action of magnesium was greatly increased by conjunc- 
tion with copper. The effect of the more negative metal was the same 
as would have been produced by an increase of heat. 

In a practical point of view this experiment may serve as a ready 
means of preparing pure hydrogen; in a theoretical point of view its 
interest seems to lie in the fact that the decomposition of a binary 
compound by means of two metals, may take place at infinitesimally 
short distances, when it would not take place were the layer of liquid 
enough to offer resistance to the current, and also in the correlation 
between this force and heat, 

As might be expected, zinc in conjunction with copper is capable of 
decomposing other liquids than water. Chloroform yields readily to its 
power, and iodide of ethyl (which Prof. Frankland decomposed by zinc 
only at a great heat) is split up rapidly at the ordinary —oe 


Absorption Spectra of Chlorine and Chloride of Iodine. By 
D. Grernez (Comp. rend., xxiv, 660—662). 


THE spectra of various coloured vapours, nitrogen tetroxide, bromine, 
iodine, chlorine trioxide, chlorine tetroxide, and manganese perchloride, 
have been described by Brewster, W. H. Miller, and W. A. Miller. A 
thickness of a few centimeters of these vapours shows the characteristic 
lines of their spectra well. But this is not the case with chlorine, of 
which a column 150 centimeters long gives but a faint effect, and in 
the case of iodine chloride a column of a considerable length is also 
required to exhibit the spectrum well. M. Gernez has, however, 
examined the spectra of these bodies. 

To examine the spectrum of chlorine, he took a tube 6 centimeters 
in diameter and 4°68 meters long, closed at its ends with parallel plates 
of glass. Since in a column of such dimensions a very small quantity 
of chlorine trioxide or tetroxide would be sufficient to bring out the 
absorption spectra of these gases, it was necessary to take every pre- 
caution to obtain the chlorine in a pure state. The gas was liberated 
from hydrochloric acid by manganese dioxide, and was passed 
through a tube of glass kept at a red heat, so as to destroy any small 
quantity of the oxychlorides that might be present. The experimental 
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tube was then filled with it by displacement. A beam from a lime 
light was passed along the axis of the tube. This, on emerging, fell on 
the slit of a spectroscope with two prisms, and gave a very well 
marked spectrum. 

The spectroscope with two prisms was employed, because, while no 
advantage is gained in spreading out the absorption-spectrum of a 
liquid, the opposite is the case with the absorption-spectrum ef a gas. 
When the absorption-spectrum of a liquid is spread out by using more 
than one prism, the bands only become broader and fainter, but in the 
case of a gas the lines do not lose intensity, while they gain very much 
in distinctness. 

The spectrum of chlorine extends to the violet, and possesses well 
marked lines. From the less refrangible end up to the D line it is 
continuous ; but from a position a little beyond that, begins a series of 
five nearly equidistant lines analogous to those observed in the 
spectra of bromine and iodine. The intensity and appearance of these 
lines vary from place to place along the spectrum. They extend up to 
the violet, and the violet was completely absorbed in the case of the 
source of light employed. 

The monochloride of iodine is more easily managed than chlorine. 
At 40° C. this body gives off so much vapour that a thickness of 
30 c.m. of it is sufficient to produce an absorption-spectrum. It con- 
sists of a score of fine lines between the extreme red end and a point 
a little beyond the line D, nearly equidistant, and of sensibly equal 
intensity. There are also two other intense lines in the yellow. No 
others are observable throughout the spectrum. 

The system of lines resembles those of the iodine spectrum more 
than those of the chlorine spectrum. It differs, however, from the 
iodine spectrum in the absence of the lines in the green, and in the 
fact that the lines of the chloride of iodine commence sensibly nearer 
to the red end than do those of the iodine spectrum. 

s Fs & 


On the Contraction of Solutions of Cane Sugar at the moment 
of Inversion, and on a New Process of Saccharimetry. By 
G. CHancet (Compt. rend., lxxiv, 376—378). 


Ir has been shown by Graham that solutions of sugar undergo con- 
traction when they are inverted, but the amount of that contraction 
has not hitherto been the subject of accurate measurement. The appa- 
ratus employed by the author in the following experiments consisted of 
a flask measuring from 50—100 c.c., to which was fused a tube of 
1—2 mm. internal diameter, and about 200 mm. long, and having a 
cylinder of 12—15 mm. fused to its upper extremity. The narrow 
tube was calibrated and divided into parts of equal capacity. The 
capacity of the flask and tube was determined with care. 

A known quantity of cane sugar dissolved in water was put into 
the flask and cooled to zero, mixed with 1 per cent. of sulphuric 
acid diluted with water, and made up with water to the zero mark 
in the narrow tube, while the whole remained in ice. The apparatus 
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was then sealed and heated in the water-bath for eight or ten 
minutes, and again cooled to zero, and the new volume noted. The 
apparatus being then refilled with a solution of pure sugar of the 
same strength as that originally employed, and weighed, the density 
of the unaltered solution was found, and from this and the observed 
contraction the following tables have been calculated. 

The author further proposes to determine the proportion of sugar 
in a saccharine solution by observing the diminution of * volume 
occurring on inversion. 


Tase I. 


Density at zero of the 


Density at zero of the 4 
solution. 


solution. Percentage 
of sugar 
in the 

solution. 


Percentage 
of sugar 
in the 
solution. 


Of 
invert-sugar. 


Of 


cane-sugar. 


Of 


invert-sugar. 


Of 


cane-sugar. 


Diff. 


de 
44 
44 
44. 
AA 
45 
45 
45 
46 
46 
46 
47 


Diff. 
41 


41 
41 


‘0000 
“0040 
“0080 
0121 
0162 
0203 
0244 
0286 
“0328 
‘0370 
0413 
0456 
“0499 
*0542 


“0000 
0041 
‘0082 
0123 
6164 
0206 
0248 
“0290 
0332 
0374 
0417 
‘0460 
*0503 
0546 


0546 
‘0560 
0634 
‘0678 
"0722 
‘0766 
0811 
0856 
“0901 
0947 
"0993 
"1039 
"1086 


0542 
‘0586 
0630 
0674 
‘0718 
‘0763 
‘0808 
0854 
“0900 
"0946 
‘0992 
‘0039 
‘0086 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Fe 
BRE ee eee ee eee ee 
BRE ee ee ee eee ee 
ee 


TaBLe II. 


Volume at 


0° after 
inversion. 


Contraction. 


Cane-sugar | 


in 


100 parts. 


Volume at 
0° after 
inversion. 


| Contraction. 


1 00000 
0 °99971 
0°99943 
0 99916 
0-°99889 
0 ‘99863 
0 ‘99838 
0 °99814 
0 -99790 
0 ‘99767 
0 °99744 
0°99722 
0 °99701 


0 -00000 
0 -00029 
0 -00057 
0°00084 
0°00111 
0 :00137 
0 :00162 
0:°00186 
9 00210 
0 -00233 
0 :00256 
0 :00278 
0 ‘00299 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


0 ‘99680 
0 -99659 
0 -99639 
099620 
0 99601 
0 99582 
0 ‘99564 
0°99546 
0°99528 
0°99511 
0 99495 
0 99478 
0 °99462 


| 
| 


0 °00320 
00341 
‘00361 
‘00380 
‘00399 
"00418 
00436 
00454 
‘00472 
00489 
90505 
00522 
*00538 


ooooooooooor 


C. H. G. 


INORGANIC CHEMISTRY. 


Inorganic Chemistry. 


Action of Low Temperatures on the so-called Supersaturated 
Solutions of Sodium Sulphate. By L. C. pp Copper. 


Tue author points out that the supposed hydrate of sodium sulphate, 
which Tomlinson and Violette describe as being deposited at tempera- 
tures below 26° F. in the form of a white powder, is really ice mixed 
with variable quantities of the seven-atom salt. He also points out 
another error which occurs in several of Mr. Tomlinson’s papers. The 
crystals of sodium sulphate resembling octohedrons which separate 
from a saturated solution, when cooled to a sufficiently low tempera- 
ture are called anhydrous: they are, however, crystals of the seven- 
atom salt, the original prismatic form being so modified by the large 
development of certain faces that they may be easily mistaken for 
crystals of the cubic system. 
S. W. 


On the Proportion of Ozone contained in the Air of the 
Country, and on its Origin. By A. Houzzav (Compt. rend., 
Ixxiv, 712—715). 


Tue author concludes from quantitative research that the air of the 
country at 2 meters from the ground contains a maximum of zsgg55 
of its weight of ozone, or z5;s05 Of its volume. The usual test-paper 
was employed (papier de tournesol vineux mi-ioduré). He refers 
the production of this body to the continuous electrical action 
which goes on between the clouds and the earth. . 


Ss. W. 


Facts for the History of Nitrification. Composition of the 
Soil of Tantah (Lower Egypt). By Auguste Houzeau (Ann. 
Chim. Phys. [4], xxv, 161—167). 


TANTAH is a town situated in the Delta of the Nile, of the mud of 
which its houses are built. They stand upon mounds formed of the 
ruins of a series of former ones. Each house affords shelter, not 
only to the family, but also to the ox, cow, and ass of the peasant, 
by whom the deep soil of these mounds is dug up for manure. 
This soil and the surface-soil the author has analysed, in the hope of 
throwing further light upon the process of nitrification. 

Both soils were of a deep guano-yellow colour, inodorous, tasteless, 
and neutral to test-paper, contained ammoniacal salts and nitrates, 
and yielded a red ash free from carbonates. The surface-soil con- 
tained a good deal of straw and some green organic matter soluble 
in alcohol, while the deep or ancient soil contained only a little straw 
and a very little greenish-yellow organic matter. The recent soil 
contained 14-276 per cent of moisture, and the ancient, 10°719 per cent. 
Further details of the composition of the two soils are included in 
the annexed table, the soils having been dried at 110° for analysis. 
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Recent soil. Ancient soil. 

Organic matter 9-915 4°308 
Clay, silica, oxide of iron, magne- : — 

sium, and iron phosphate Gees 59-605 
Soluble chloride, equivalent to . ian 

sodium chloride 5147 4520 
Calcium sulphate 0°015 0°129 
Nitric acid of the nitrates 0171 0°949 
Ammonia ready formed 0-039 0°365 
Nitrogen of the organic matter .... 0°620 0°124 


100-000 100-000 


Total nitrogen 0°696 0670 


From this table it is seen that in the ancient soil half the 
organic matter has disappeared, and that the quantity of the nitrogen 
has not changed, but that the quantity of ammonia nitrate has increased 
ten-fold at the expense of the organic matter. 

This investigation exhibits the process of nitrification in the 
absence of alkaline bases. Had these been present, as the editors of 
the Annales point out, the ammonia would no doubt have been also 


converted into nitrates. 
E. D. 


Iron, Crystalline or Burnt. By H. Caron (Compt. rend., lxxiv, 
662—664). 

THE object of this paper is to examine into some questions relative to 

the brittle state of iron. It seemed to the author probable that some 

of the theories held at present on the subject are the results of imper- 

fect observations, and his experiments were undertaken with a view to 

prove or disprove them. 

When a bar of iron of good quality, fibrous and tenacious, is allowed 
to cool in the air, without beimg hammered, it becomes brittle after 
having been raised to a white heat, and on fracture presents a laminated 
crystalline appearance. The iron is then said to be burned, and it is 
generally supposed to have absorbed oxygen. 

Experiments, in the way of analysis, failed to show whether this is 
the case ornot. There is alwaysa certain quantity of oxygen and other 
impurities in iron, but the quantities are so small, both in good iron and 
in burnt iron, that the results of the analysis did not appear conclusive 
on the question. 

Accordingly the following direct experiment was tried. <A bar of 
Franche-Comté iron, whose quality as to strength and fibrous struc- 
ture had been previously ascertained, was cut up, and the pieces were 
heated to whiteness. Some of them were heated in the furnace of an 
ordinary forge, others were placed in a porcelain tube, and were heated 
while a current of nitrogen was passing over them, and some were 
similarly exposed to a high temperature in a current of hydrogen. 
After cooling all the pieces presented the same crystalline appearance 
on fracture. Forged at a red heat, or broken cold, they all possessed 
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sensibly the same properties, and the same defects. Heated to white- 
ness they all had their primitive qualities similarly restored. It appears 
thus, that burnt iron is obtained equally when iron is heated in air, in 
a neutral, and in a reducing atmosphere, and it seems scarcely admis- 
sible that the deterioration of the metal is due to the absorption of any 
gas. Doubtless it is due simply to the action of heat modifying its 
molecular condition. 

M. Caron also experimented on the question whether the cold of our 
winters renders iron crystalline and brittle. He does not consider 
that the fact of there being more breakages during frosty weather, if 
it be a fact, is enough to prove that iron really becomes crystalline 
during the cold. If this be used as a proof it would be necessary to 
suppose also that iron crystalline at — 20°C. would again become 
fibrous when the temperature rises to + 20° C. 

The experiments that he tried were on pieces of the bar iron above 
mentioned; some of them were exposed to a freezing apparatus, and 
kept at varying temperatures from 0° to — 18°C. for three months ; 
others were exposed to the winter’s cold, and they were afterwards 
broken, some of them while cold, others when they had wholly and 
partially returned to ordinary temperatures. Not one of them showed 
any diminution in strength, or any appearance of taking a crystalline 
form.* 

The author remarks, however, that he made no experiments on any 
but good iron. 

The consequence of his observations M. Caron considers to be, that 
whenever a broken bar of iron exhibits a crystalline structure, we may 
be quite sure that the fault has existed from the beginning, and that 
neither cold, nor work that it has been exposed to after its fabrication, 
is capable of bringing fibrous iron into this form. 


a. Fe Bi 


Mineralogical Chemistry. 


Analysis of Bauxite from the Wochein (Austria). By Epmunp 
Drecusrer (Dingl. Polyt. Jour., eciii, 479—481). 


THE mineral possesses slight hardness, and may be divided into two 
portions, one of dark red colour, the other light red. 

By treatment with concentrated sulphuric acid, under ordinary cir- 
cumstances, only slow decomposition results, and there remains, after 
one treatment with the acid, a residue amounting to 14 per cent., which, 
however, may be further dissolved by fresh digestion with acid. 

By fusion with potassium sulphate, or treatment with sulphuric acid 
in sealed glass tubes, this bauxite is easily and entirely decomposed. 

Samples of the dark and light coloured portions of the mineral were 
selected, and separately analysed, yielding results as follows :— 


* This result agrees perfectly with the recent experiments of Dr. Joule (Proc. 
Manchester Phil. Soc., 1871, and this Journal, 1871, p. 445).—J. T. B. 
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Al,O3.  Fe,O;. SiO; H:0. K,0 Na,O Li,O. TiO,. 


Dark .. 6316 2355 415 8:34 0°79 trace = 99-99 
Light... 72°87 1349 425 8:50 0°78 trace = 99°89 


This analysis, which gave results similar to those which were ob- 
tained several years ago on the bauxite from Feistritz, in Oberkrain, 
shows that the amount of alumina contained in the bauxite from the 
Wochein is very high, which makes it a very valuable mineral for the 
production of alumina compounds, as alum, sodium aluminate, aluminium 
sulphate, &c. On the other hand, the samples of the Krain bauxite 
analysed by us contained much ferric oxide, which would exert a pre- 
judicial influence in its use in chemical industry. - 

+ &. 


The Amblygonite of Montebras. 


Anatysgs of this mineral by Rammelsberg (Deut. Chem. Ges. Ber., v, 
78), and by v. Kobell (J. pr. Chem. [2], v, 112), have confirmed the 
result of Pisani’s analysis (p. 126 of this volume), namely, that it is 
not a distinct species, as supposed by Moissenet, but identical with the 
amblygonite from Penig, in Saxony, and from the United States. The 
following are the results of analysis :-— 


From Montebras. From Penig. 


Rammels-. Rammels- 
Pisani. vv. Kobell, _ berg. berg. 
Fluorine " 9-00 10°06 9-44, 
Phosphoric anhydride. ... y15 45°91 48°55 48°00 
Alumina 3°8: 35°50 35°36 36°26 
6°70 7°96 6°68 
5°30 0°93 3°29 
— 0°40 0°43 

0 


Manganese oxide 
Silica ; 0: _— 
Loss by ignition 0° 


10421 10426 104°10 


To separate the lithium and sodium, v. Kobell heats the chlorides of 
these metals to incipient fusion, in a weighed platinum capsule; then 
weighs the chlorides ; leaves them exposed for 24 hours to an atmosphere 
not moist enough to act on the sodium chioride, till the lithium chloride 
has absorbed water ; drenches the partly deliquesced mass with alcohol ; 
decants carefully ; repeats the washing and decantation a second time; 
and weighs the residual sodium chloride. An experiment on weighed 
quantities of the mixed chlorides showed that this method gives exact 
results. 


H. W. 
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Fossil Resin from the Val d’Arno Superiore. By Ici1io 
GuareEscuti (Il Nuovo Cimento [2], v—vi, 175—185). 


Tue lignites of the Figline basin on the left bank of the Arno contain 
several fossil resins, one of which is called by the country people ‘ com- 
bustible earth” (terra che brucia). 

This resin is a light, very friable, amorphous, yellowish-white mass, 
which burns like touchwood with a somewhat smoky flame. It contains 
413 p.c. organic, and 58°7 mineral substance, the latter consisting of 
silica, ferric oxide, alumina, manganese oxide (trace), lime, magnesia, 
potash, and soda, soluble in hydrochloric acid ; and silica, iron, silicate, 
and aluminium silicate, insoluble in that acid. 

The organic matter is almost wholly soluble in alcohol, and may be 
resolved, by fractional solution in that liquid, into two resins, « and 8, 
having the following composition :— 


Resin a. Resin £. 
Carbon Ae ie 76°94. 
Hydrogen ........ : 9°12 
Oxygen in 13°94. 


100°00 100°00 


The composition of « agrees nearly with the formula CyH,O., that 
of 8 with CuoH5.03. 

The author supposes the resin « to have been formed by oxidation of 
a polymeride of turpentine oil. 4CjHis + Os = CyoHesOs, and 8 by ab- 
straction of the elements of water from a : CyH,O; — 3H,0 = CyH;.0;. 
Both exhibit considerable analogy, both geologically and chemically, to 
the group of resins called pyropissite, from the lignite of Weissenfels. 

Resin « is blackish when melted, yellowish in powder, lighter than 
water, softens at 75°, and melts completely at 90°. It dissolves with 
brown colour in alcohol, and with great facility in benzene and turpen- 
tine oil, very slightly in ether. Strong sulphuric acid dissolves it in 
the cold, more easily when heated. Nitric acid acts but slightly or 
not at all upon the resin itself, but when added to the sulphuric acid 
solution it appears to form a nitro-substitution product. By melting 
the resin with potash, no organic acid is formed, but merely an alkaline 
carbonate. The resin, when submitted to dry distillation, yields a 
brown empyreumatic liquid, which does not appear to contain suc- 
cinic acid. 

Resin 8 is blackish and amorphous, very slightly soluble in alcohol, 
much more freely in benzene and turpentine oil. It is lighter than 
water, melts at a temperature above 120°, and is insoluble in potash. 


H. W. 


Gases of Solfataras. By Gorcnix (Ann. Chim. Phys. [4], xxv, 
559—566). 


Tue author, in a recent visit to Vesuvius and the Phlegrean Fields, 
made numerous analyses of the volcanic gases. A few of his results 
are subjoined. 
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Source. CO:. | H.S. Temperature. 


BG Ts bccebe cage ececcce sees | SOO |tenees| 18° 25° 
Lago d’Agnano Ce sivoveseseeees| OOS | — _— 
Grotto del Cane | 77 0 = — — 
Acqua ferrata del Pozelio (Castel-] | 5,. ‘ 3 7 Air, 28° 
lamare) | soe | 7 Water, 25° 


oO 
Great Solfatara ...........+..+.| 88°38 | 70} O° ‘ 110° to 120° 
3 f . 


At Vesuvius aqueous vapours containing carbon dioxide, besides 
dry emanations of hydrochloric acid and sulphurous oxide without 
carbon dioxide, at a temperature of 225°, were evolved from the crater 
and from fissures on the sides. From the great Solfatara there issued 
with much noise a mixture of steam, hydrogen sulphide, carbon 
dioxide, and air. The sides of the cavity were covered with crystals of 
sulphur and sulphide of arsenic. 


C. G. S$. 


Organic Chemistry. 


On Differences of Boiling Point in Homologous Series. By 
KE. LinneMANN (Ann. Chem. Pharm., clxii, 39). 


Korr has concluded from his experiments that the differences in boiling 
point between consecutive members of a homologous series are equal. 
The author, on the other hand, concludes that this law is not true, even 
within some considerable limits of variation. By repeated distillation in 
the platinum-gauge apparatus formerly described, the boiling points ofa 
number of substances were carefully determined, all superheating of 
vapour being avoided, and great degrees of parity obtained. After 
correction and reduction, different specimens gave boiling points rarely 
varying from one another by more than 0: 1°, the mean difference 
observed in 25 determinations of 11 substances being 0°09°. Hence 
great accuracy is obtainable by the use of this apparatus. 

A considerable number of boiling points were thus determined, with 
the following results :— 


Chlorides. Bromides. Todides. 


Boiling | Differ-| De- } Boiling | Differ-| De- | Boiling |Differ-| De- 


point. | ence. |crease.f point. | ence. jcrease.} point. | ence. | crease. 


77-96 |o.. 99°88 | on. 129°81 |... 
46 “48 ae 2:82 | 70-82 on 2-98 | 102-18 hn 
12°18 38-78 | 32 72°34 
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Fatty alcohols. Fatty acids. Benzoic ethers. 


| Boiling Differ-| In- | Boiling | Differ-- De- | Boiling |Differ-| De- 
| point. | ence. jcrease.| point. | ence. | crease] point. | ence. | crease. 


Butyl....| 11688 | 49. 162°32 | 5, «an! 247-32 | ap oe | 
Propyl ..| 97-41 |12°47) 0-59 | 140-66 | 24°66) 0-90 | 299-47 |12'8?| 0-46 
Ethyl....| 78°53 118-10 |?2°56| 211-16 | 
| t | 
Acetic ethers. Propionic ethers. Butyric ethers. 


| ‘in 

Boiling | Differ-| De- Boiling |Differ- De- | Boiling | \Differ- De- 

point. | ence. |crease.} point. | ence. | crease} point. | ence. | crease. 
| | 
| 


| 


Butyl... | 124-30 145 ‘99 | 59 xx | 164-77 o . 
Propyl ..| 101-98 | 32 '82| 2-66 | 122-44 | 23°73) 0-09 | 143-42 | 55 (32 | 1-01 
Ethyl....| 77°00 | 98°82 | ~ | 121°07 | 
| | 
Ethyl ethers. Propy! ethers. Butyl ethers. 
| | | 
Boiling \Differ- In- | Boiling Differ-| In- | Boiling | Differ-| De- 
point. | ence. | crease} point. | ence. |crease.| point. | ence. | crease. 
| | | 
Butyrate ..| 121 °06 | 44 9 | 143-42 |... 16477 | | a.m 
Propionate| 9880/2” 26) 9-46 | 122-44 3098) 0-52 | 145-99 | by -go| 2°91 
Acetate 77°00 | | 101 °98 |" ~ 124 °30 | 
Tsomeric ethers, C;H 90s. Tsomeric ethers, CgH).09. 
Boiling | Differ- | Boiling | Differ- 
point. ence. | point. ence. 


| Butyl acetate ........| 124°30 1 
Propyl propionate....| 122°44 | {. 
Ethyl butyrate ...... | 121 °01 | 


Propyl acetate ....| 101°98 


Ethyl propionate ..| 98 “80 | ae 


Isomeric ethers, C;H)40». 


Boiling 


i Difference. 
point. 
Butyl propionate ........ 145 ‘99 2°57 
Piopyl butyrate........+. 143 °42 
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On the Nomenclature of the Aromatic Compounds. By 
Rupoupw Firtie (Zeitschr. f. Chem. [2], vii, 587). 


To do away with the confusion which has arisen in the nomenclature 
of these compounds, and exclude hypothesis as far as possible, the 
author suggests the desirability of retaining the prefixes ortho-, meta-, 
and para-, in preference to the numbers 1 : 2, 1 : 3, 1 : 4, for the pur- 
pose of distinguishing the three series of di-substitution products of 
benzene. The three phthalic acids possessing well-marked characters, 
the author thinks they would serve as representatives of the three 
groups, and proposes to regard ordinary phthalic acid as the type of 
the ortho-compounds, isophthalic acid as the type of the meta-com- 


pounds, and terephthalic acid as that of the para-compounds. 
W. A. T. 


Derivatives of Tetraphenyl-ethylene. By A. Brur (Deut. 
Chem. Ges. Ber., v, 277). 


Tue hydrocarbon itself is prepared by heating benzophenone chloride 
with silver— 


(C;H;)2CCl, + Ag, = 4A ¢Cl + C.(C>Hs)s. 


When dissolved in glacial acetic acid and treated with half its weight 
of chromic acid dissolved in the same menstruum, there is obtained, 
after boiling until a green colour is observed, a body crystallisable 
from glacial acetic acid, melting at 193°—194°, and of composition 
C.(CsH;),0: hence it is termed tetraphenyl-ethylene owide. Further 
action of chromic acid converts it into benzophenone, melting at 48°. 
Concentrated sulphuric acid converts tetraphenyl-ethylene into tetra- 
phenylethylene-tetrasulphonic acid, the salts of which are readily soluble 
in water and not crystallisable. On fusion of the barium salt with 
three times its weight of caustic potash, tetraowyphenyl-ethylene, 
C.(Cs.H,OH), is produced. This substance is crystallisable from acetic 
acid, and melts above 300°: Ferric chloride in glacial acetic acid solu- 
tion oxidises it to a crystalline body, C25H1s0, + $H.O, the water being 
lost at 180°, but not at 150°. ‘This substance is a green crystalline 
powder of metallic lustre. When rubbed in a mortar, the fine powder 
is red. It is insoluble in water, ether, chloroform, and benzene, 
sparingly soluble in alcohol. From its composition and mode of for- 
mation it is evident that this tetraoxyphenyl-ethylene colouring matter 


is a quinone derivative. 


Quinhydrone. Colouring matter from tetraoxyphenyl-ethylene. 


C.H,.0H C.H.OH 
O oH, 
o> C4 o'Ho> 
C.H,.OH. C.H,.OH. 


Alkalis dissolve it with a deep blue-green colour; zinc-dust readily 
reduces the solution, while alum precipitates a dirty red lake, and acids 
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throw down the original colouring matter of light or dark red tint, 
according to the concentration of the liquor. 
o. 8. A. W. 


On certain Cymene Derivatives. By F. Lanpo.ru (Deut. 
Chem. °Ges. Ber., v, 267). 


CyMENE, prepared by the action of phosphorus pentasulphide on cam- 
phor, was treated with bromine drop by drop, a little iodine being 
added, and the whole well cooled. After distillation with water and 


fractional distillation, monobromocymene, C;H3;Br { oat , was obtained 
3447 


as a liquid of weak cymene- -like odour, boiling at 233°—235°, and 
of sp. gr. 1:269 at 17°5°. The bromine in this body is retained 
with great force, as sodium and methyl] iodide, as well as sodium and 
carbon dioxide, fail to cause its elimination. This appears to be con- 
nected with the position of the bromine-atom in the molecule, haloid 
atoms occupying the para place being readily replaceable, but only 
with difficulty, or not at all, when occupying either of the other 
positions. 

Diluted nitric acid (1 to 4 parts water) readily oxidises bromo- 


cymene to bromotoluic acid, CsH;Br { cae melting at 203°—204°, 


difficultly soluble in cold water, but readily in hot water, hot diluted 
alcohol, ether, and chloroform. It volatilises with water-vapour, and 
distils unchanged. Sodium amalgam forms ordinary toluic acid, 
melting at 176°. Neither by nitric acid nor by sulphuric acid and 
potassium dichromate could a bibasic acid be obtained. 

The calcium salt Ca(CsH,BrO.). + 3}H,O, and the barium salt 
Ba(C,H.BrO,). + 4H,O are crystallisable from hot water, but only 
sparingly soluble in cold water. Concentrated nitric acid produces 
bromonitrotoluic acid, CuHE(NO.)Br | COOH on long digestion with 
bromotoluic acid. This is not volatile with water vapour, and dissolves 
with difficulty in cold water, but more easily in hot water, alcohol, 
and ether. Its barium salt is Ba(C,Hs. NO.. BrO.)2 + H,O, and it 
melts with incipient decomposition between 170° and 180°. 

The author mentions that commercial xylene sometimes consists of 
nearly pure xylene (para, giving terephthalic acid by oxidation), some- 
times of nearly pure isoxylene (meta, giving isophthalic acid). The 
latter variety had been purified by the sulpho-acid process, which 
hence perhaps may serve as a means of separation. 

The higher-boiling products from camphor and phosphorus peata- 
sulphide are of a phenolic character ; while zine chloride forms laurene, 


Cir Ais (Fittig, Kobrich, and Jilke). 
C. R. A. W. 
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On Isomeric Amyl Nitrites. Preliminary Communication. 
By V. Meyer and O. Stiiser (Deut. Chem. Ges. Ber., v, 203). 


In the expectation that two isomerides can exist, denoted in the ethyl 


series by the formule n—0 CH, and - , silver nitrite (pre- 
a illicit Sia 5 


pared by precipitation) was mixed with the equivalent quantity of 
amyl iodide, whereby an action took place which was finally completed 
by heating in an oil-bath with an inverted condenser attached. On 
fractional distillation of the product, the greater portion distilled at 
150°—160°. Fractions boiling at 148°—153°, 152°—156°, 156°—160° 
gave numbers agreeing with the formula C,H,,NO>, vihenoe it appears 
that the product is isomeric with amy] nitrite, which boils at 95°. Iron 
and acetic acid acted energetically on the substance, the product giving 
off the smell of ammonia bases on addition of potash. Aqueous caustic 
potash in sealed tubes at 100° gave a product from which sulphuric 
acid precipitated a yellow heavy oil soluble in potash, nitrite being also 
formed. Not more than 7; of the crude product distilled between 80° 
and 100° ; a small quantity distilled above 160°. 
C. R. A. W. 


Conversion of Normal Butyl Alcohol into Butylene Hydrate, 
or Ethylmethyl Carbinol. By E. Linnemann (Ann. Chem. 
Pharm., clxii, 1). 


Saytzerr has already performed this conversion by uniting «-butylene 
with hydriodic acid, whereby the iodide of ethyl-methyl carbinol is pro- 
duced (J. pr. Chem. [2], 3, 88). By treating brominated normal butyl 
bromide (identical with normal butylene dibromide) with 20 times its 
volume of water for 24 hours at 150°, a ketone is formed boiling 
between 75° and 80°; this is doubtless ethyl-methy] ketone formed by 
the reaction— 


CH,.CH; 
CH.Br 
CH.Br 


- CH,.CH, 
+ 7} O = 2HBr + CO 
CH. 


just as propylene dibromide, under similar conditions, forms dimethyl 
ketone. By the hydrogenation of ethyl-methyl ketone, ethyl-methyl 
carbinol will doubtless be produced. 

C. R. A. W. 


Conversion of Normal Butyl Alcohol into Isobutyl Alcohol, or 
Fermentation Butyl Alcohol. By E. Linnemann and V. v. 
Zotta (Ann. Chem. Pharm. clxii, 3). 


THIS conversion is in principle the same as that whereby normal propy]- 
amine is converted into isopropyl alcohol (Ann. Chem. clxi, 43; this 
Journal [2], 10, 236). The normal amine employed was obtained by 
hydrogenizing butyronitrile prepsrcd by distilling with dry zinc chloride 
the ammonium butyrate obtained by passing dry ammonia gas into pure 
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butyric acid; the pure butyronitrile boiled at 115°—117° at 744 mm., 
only this fraction being employed. By mixing this with hydrochloric 
and sulphuric acid, and allowing the mixture to flow on to zinc, a small 
quantity of normal butylamine is formed ; the unaltered nitrile is dis- 
tilled off, and the process repeated twenty to twenty-five times. The 
pure amine has the sp. gr. 0°740 at 20°, and boils at 76°—77° ; it is 
soluble in all proportions of water, evolving heat. The hydrochloride 
is very soluble in alcohol, melts at 195°, distils with considerable de- 
composition, and furnishes a platinum salt crystallisable from hot 
water. 

13 grams of butylamine hydrochloride, 22 of silver nitrite, and 500 c.c. 
water, heated together, furnish ultimately 6 grams of alcohol, of which 
the principal portion boils between 105° and 110° ; this is soluble in 8 to 
9 parts of water at 22°, furnishes a butyric acid on oxidation with 
potassium dichromate and sulphuric acid, and yields an iodide boiling 
principally between 119° and 121°: hence the alcohol is isobutyl 


alcohol. 
C. R. A. W. 


Reduction of Isobutyric Acid to Isobutyl Alcohol. 
By E. LinNNeMANN and V.v. Zorra (Ann. Chem. Pharm., clxii, 7). 


Tue acid employed for this reaction was prepared by oxidizing fer- 
mentation butyl alcohol with solution of pure recrystallised chromic acid 
mixed with sulphuric acid; the action taking place in well-secured 
champagne bottles in the water-bath. The acid finally obtained by 
passing dry hydrochloric acid gas over the anhydrous calcium salt had 
the corrected boiling point 154°11°, and the sp. gr. 0°9503 at 20°; at 
20° it required 5 parts of water for solution. The calcium salt re- 
quired 4°5 parts of water for solution at 18°, and after drying at 100° 
had the composition 3(C,H,CaO,) + H,O(Ca = 20). By distillation 
of this with calcium formate, isobutyric aldehyde was obtained, having 
the sp. gr. 0°803 at 20°, and a corrected boiling point of 60°—62° ; it 
required 9 vols. of water for its solution at 20°, and gave crystals with 
sodium-hydrogen sulphite, potash again separating the aldehyde with- 
out alteration; on treatment with water and 5 per cent. sodium amal- 
gam, isobutyl alcohol (boiling at 106°—107° after dehydration with 
caustic baryta) was obtained; this had the sp. gr. 0°8025 at 19°, dis- 
solved in 9 parts of water at 18°, and furnished an iodide boiling at 
118°—119° at 734 mm.; oxidation with chromic acid produced first 
the smell of butyric aldehyde, and later that of butyric acid. 
C. R. A. W. 


Conversion of Isobutyl Alcohol into Trimethyl-carbinol. 
By E. Linnemann (Ann. Chem. Pharm., clxii, 12). 


IsosutyL iodide of corrected boiling point 120°6°, prepared from fer- 

mentation alcohol, was treated with thoroughly dry silver acetate for 

four hours in the water-bath, and then for half an hour in an oil-bath 

to 120°--125° ; an ether was thus obtained which boiled at 113°—115° 

at 736 mm. On heating with concentrated potash ee in sealed 
L 2 
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tubes, this ether furnished an alcohol distilling principally at 107° after 
dehydration by caustic baryta, and yielding a butyric acid on oxidation: 
hence the iodide employed was the isobutyl iodide, and (as Wurtz has 
shown previously) furnished the acetic ether of isobutyl alcohol with 
dry silver acetate. If, however, a mixture of glacial acetic acid and 
silver acetate be employed, an ether is obtained from which a mixture 
of alcohols is produced by saponification; the principal part of the 
alcohol thus obtained boiled between 80° and 85°, and solidified in a 
freezing mixture, melting again at + 4°: hence isopropyl-carbinol was 
formed in some quantity. 

A mixture of freshly-precipitated silver oxide or mercury oxide, and 
glacial acetic acid, acted on isobutyl iodide at ordinary temperatures, 
producing both the acetate of trimethyl-carbinol and trimethy!-carbinol 
itself, with gaseous butylene and a small quantity of gases not absorb- 
able by bromine; the butylene thus produced furnished a dibromide of 
corrected boiling point 149°7°: hence it was isobutylene. From th's 
butylene a further quantity of trimethy]-carbinol could be obtained by 
Butlerow’s process (Zeitschr. f. Chem., 1870, 237): hence this method 
of preparing trimethyl-carbinol and its compounds is the most pro- 
ductive known, 38 grams of this alcohol being obtainable (274 as such, 
about 11 in the form of dibromide = 42 grams) from 100 of isobutyl 
iodide, 40 grams being the theoretical yield. Butlerow’s process 
yields only 20 grams. A small quantity of isobutyl alcohol is simul- 
taneously obtained. 

Isobutyl bromide (from fermentation alcohol by gaseous hydrobromic 
acid; corrected boiling point 92°33°; sp. gr. 1:2038 at 16°) also 
furnished trimethyl-carbinol acetate on treatment with mercury oxide 
and glacial acetic acid; but silver-oxide had no action. Similarly 
isobutyl chloride (from fermentation alcohol and gaseous hydrochloric 
acid ; boiling point 67°—69°; corrected 68°5°; sp. gr. 0°8798 at 15°) 
was scarcely acted on by either mercury or silver oxide, together with 
glacial acetic acid. 

Iodine monochloride acts on isobutyl iodide just as on propyl iodide, 
so far as the conversion of iodide into chloride is concerned; but 
whereas in the propyl series the normal iodide yields the normal chlo- 
ride (this Journal [2], 10, 235); isobutyl iodide forms the chloride 
corresponding to trimethy]l-carbinol— 


OWWWWWOWOww—s 


The chloride thus produced boiled almost wholly at 46°—52°, and, on 
treatment with water for several hours at 100°, was almost perfectly 
converted into trimethyl-carbinol, boiling wholly below 82° after de- 
hydration by caustic baryta, soluble in water in all proportions, and 
crystallising in a freezing mixture, the crystals melting at + 15°. 

Isobutyl iodide, heated with dry silver cyanate, forms a dry, solid 
compound of silver iodide and butyl cyanate ; this, mixed with finely- 
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divided caustic potash and heated in small portions at a time, gives off 
vapours of the amine, not of isobutyl alcohol, but of trimethy]-carbinol ; 
these are absorbed by hydrochloric acid, and the hydrochloride formed 
separated from ammonium chloride by alcohol after evaporation to 
dryness: pure trimethyl-carbinolamine boils at 45‘—46°, and has the 
sp. gr. 0°6987 at 15°. A constant difference of about 53° is thus per- 
ceptible between the boiling points of the iodides and amines of alcohol- 
radicals; thus-— 


Iodide. Amine. Difference. 
18°7 53°3 
49 58-2 
76°5 53°4 
67°5 53°71 
46 52°5 


Trimethyl-carbinolamine hydrochloride melts above 250°, and is capable 
of being distilled ; it is soluble in 1°7 parts of water at 15°; it forms a 
platinum salt, soluble to some extent in alcohol; nitrite of silver pro- 
duces trimethyl-carbinol, boiling between 805° and 83°, and solid at 
+ 16°. 

Isobutylamine (prepared from isobutyl-potassium sulphate and 
potassium cyanate and treatment of the product with caustic potash) 
also yields trimethyl-carbinol on treatment of its hydrochloride with 
silver nitrite ; after dehydration by caustic baryta, the alcohol boils at 
81°—85°, and becomes solid in a freezing mixture, melting at + 2°. 
The isobutylamine itself boils at 65°8°—68°3° at 743 mm., has the 
sp. gr. 9°7357 at 15°, is soluble in all proportions of water, and becomes 
solid by exposure to air, forming a carbonate; its hydrochloride dis- 
solves in 0°73 parts of water at 15°, and melts at 160°; its platinum 
salt is sparingly soluble in water. The action of nitrous acid on 
monamines may thus be described as always producing the alcohol of a 
radical containing one more methyl group than the original amine (pro- 
vided the amine be capable of forming an isomeride containing one 
more methyl group): thus normal propylamine gives isopropyl! alcohol ; 
normal butylamine, isobutyl alcohol; and isobutylamine, trimethyl- 
carbinol. 

Pure trimethyl-carbinol is a colourless liquid of peculiar odour, 
soluble in water in all proportions; its sp. gr. is 0°7792 at 37°, and its 
corrected boiling point 82°94°; when pure it solidifies readily below 
20°, frequently remaining liquid, however, till a fragment of platmum 
gauze is thrown in; it melts below 23° and 24°; Butlerow’s method of 
dehydrating it by calcium chloride is not to be recommended, as the 
anhydrous salt partially etherifies it, a compound being formed which 
is only decomposed at 150° to 200°: if the chloride contain so much 
water that the alcohol can be distilled off in the water-bath, the alcohol 
which distils contains as much water as at first: repeated treatment 
with caustic baryta in sealed tubes in the water-bath completely de- 
hydrates it. 

The formation of trimethyl-carbinol from isobutyl iodide by means 
of silver oxide and glacial acetic acid may be explained by supposing 
that the elements of hydriodic acid are first removed, forming isobuty- 
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lene, which in the nascent state combines with the elements of acetic 
acid, forming the acetate of trimethyl-carbinol; the simultaneous 
formation of this acid, trimethyl-carbinol itself, and isobutylene, is in 
favour of this view: the numerous cases of isomeric variation of a 
radical above described, indicate that it is not possible to conclude with 
certainty what may be the structural formula of a generating substance 
by the examination of its products; these isomeric variations being of 
this character, that the groups affected are so altered as to produce an 
additional methyl group in place of one of the groups so changed. 
C. R. A. W. 


Inverse Formation (Riickbildung) in the Tetryl Series. 
By E. Linnemann (Ann. Chem. Pharm., clxii, 30). 


THE author’s former papers have shown that from normal butyl alcohol 
there may be produced cither butylene hydrate (ethyl-methyl-carbinol) 
or isobutyl alcohol; and that either of these two can be converted into 
trimethyl-carbinol, so that the four alcohols stand to one another in the 
relation— 


Normal butyl alcohol 


v “\ 
Ethylmethyl-carbinol Isolutyl alcohol 
4 


¢ 
Trimethyl-carbinol. 


Reactions whereby the direction of derivatives can be reversed (i.e., 
isobutyl alcohol from trimethyl-carbinol, or normal butyl alcohol from 
ethylmethyl-carbinol) are desiderata: probably by hydrogenising 
either normal butyl iodide or ethylmethyl-carbinol iodide, the normal 
hydrocarbon will result, identical with diethyl, from which Schéyen 
has, apparently, obtained normal butyl chloride (Ann. Chem. Pharm., 
exxx, 233); similarly, by hydrogenising either of the iodides of the 
other two alcohols, the hydrocarbon trimethyl-methane, CH(CHs),, 
will result, from which probably isobutyl derivatives will be obtained 
by the action of chlorine or bromine: the latter is perhaps preferable 
to chlorine for Schorlemmer’s reactions in the case of the more volatile 
hydrocarbons, such as butyl and amy! hydrides. 
C. R. A. W. 


Inverse Formation of Isobutyl Alcohol from Trimethyl- 
carbinol. By E. Linnemann and V. von Zorra (Ann. Chem. 
Pharm., clxii, 33). 


Butterow has performed this conversion by combining butylene from 
trimethyl-carbinol with hypochlorous acid, whereby a chlorhydrin is 
produced which yields isobutyl alcohol on treatment with sodium 
amalgam. The dibromide of this butylene is identical with mono- 
brominated trimethyl-carbinol bromide, and with the dibromide of the 
butylene from isobutyl alcohol ; the authors find that this dibromide is 
also produced by acting on isobutyl iodide with bromine, not in excess ; 
the product boiling at 146°—150° (isobutyl bromide similarly treated 
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does net, however, form this product, but produces dibrominated 
isobutyl bromide, boiling at 214°—218°). On treating this dibromide 
with 20 volumes of water at 150°—16¥° for 24 hours, isobutyric alde- 
hyde is formed, thus— 

(CHs3)2 (CHs3)2 

CBr + H,O0 = 2BrH + CH 

CH.Br CHO. 


This reaction is observed with the dibromide from isobutyl iodide, 
also with that from the combination of pure isobutylene (from pure 
isobutyl alcohol) with bromine; by oxidation with silver oxide the 
aldehyde furnished isobutyric acid, recognized by the analysis of its 
silver and calcium salts: the latter required 4°03 parts of water at 18° 
for solution, and, after drying at 100°, had the composition— 


3(C,H,CaO,) + HO. 


It has been previously shown that this aldehyde furnishes isobutyl 
alcohol by hydrogenation: hence another means is afforded of passing 
from trimethyl-carbinol to isobutyl alcohols. 

C. R. A. W. 


Researches on the Derivatives of Glycerin. Part IV. Glycide 
Compounds. By L. Henry (Deut. Chem. Ges. Ber., v, 186— 
192). 

EPIDICHLORHYDRIN and epidibromhydrin must be regarded as substi- 

tution-producis of allyl chloride and bromide. On acting upon them 

with potassium acetate, the acetic ethers of monochlor- and mono- 
bromallyl are formed, and by using potassium sulphocyanate the cor- 
responding sulphocyanic ethers are readily obtained. 

Monochlorallyl sulphocyenate, (C;H,C1)SCN, is a colourless liquid 
boiling at 185°, and possessing a very pungent smell, like that of 
mustard-oil. It combines quickly with ammonia, yielding monochloro- 


thiosinnamine, CS NHC H.CI in colourless crystals, melting at 
oWgt44 


90°—91°. Monobromallyl sulphocyanate boils at 200° and yields a 
thiosinnamin melting at 110°—111°. 

Monobromallyl-ethyl ether, CsH;BrOC.H;, is obtained by distilling 
ethyloxydibromhydrin, C;H;Br.O0C.H;, with caustic soda. It is a 
colourless liquid having a pleasant smell, and boiling at 130°—135°. 
It is easily transformed into propargylether, C;H;0C,H;, by heating it 
with an alcoholic potash-solution. 

Monochlorallyl-ethyl ether, CsHyClOC.H;, is formed by the action of 
alkalis upon ethyloxybichlorhydrin ; it boils at 120°. 

The formation of these substituted allyl compounds is quite analo- 
gous tu that of monochlorpropylene from propylene dichloride. They 
contain, therefore, the chlorine or bromine combined with the middle 
carbon atom of the allyl group. This is further proved by the fact, 
that by the action of sulphuric acid upon pure epidichlorhydrin, mono- 
chloracetone is formed, whilst, as Oppenheim has shown, acetone is 
obtained by acting with sulphuric acid upon monochlorpropylene. 
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Epidibromhydrin does not boil at 151°—152°, as Reboul has state, 
but at:about 10° lower; it appears to be identical with the compound 
boiling at the same temperature which Tollens obtained by acting with 
sodium upon tribromhydrin. a 


Preparation of Propargylic Ether. By L. Henry (Deut. Chem. 
Ges. Ber., v, 274). 


WHEN monobromallylic ether is heated with its own weight of caustic 
potash dissolved in as little alcohol as possible, an inverted condenser 
being attached, it loses the elements of hydrobromic acid, and produces 
almost the theoretical quantity of propargylic ether; most of this sepa- 
rates as an oil on dilution with water, the remainder being obtained, on 
addition of silver nitrate to the aqueous distillate, as a crystalline body, 


2(C;H.A g—C,H;0) + AgNO. 


It is very difficult to separate the last traces of alcohol and moisture 
from the ether, treatment with sodium amalgam being requisite ; when 
thus dried it boils at 81°—85°, and has the sp. gr. 0°83 at 7°: sodium 
produces a white solid substance, (C;H,Na)C,H;0; further researches 
to see if this body will combine with CO, (as the sodium compound of 
acetenyl-benzene, ©;H;.C,Na, does with the production of phenyl- 
propiolic acid, C,H;.C,.CO.OH), and to elucidate other points, are 
promised. C. R. A. W. 


On Sorbite, a Saccharine Matter analogous to Mannite, 
found in the Juice of Mountain-ash Berries. By 
J. Boussincau.tt (Compt. rend., Ixxiv, 939—942). 


Movntatn-ash berries, like cherries, plums, apples, &c., do not yield 
alcohol in proportion to the amount of saccharine matter which they 
contain. In a quantity of juice from these berries, containing 
372°96 grams of saccharine matter, and fermented under favourable 
conditions, only 296°17 grams were decomposed, and the quantity of 
alcohol produced was but 135°09 grams, instead of 151°37 grams 
required by calculation. 

The liquid containing the undecomposed saccharine matter yielded 
a crystalline substance, having, when dried at 110°, the composition, 
CsHyO¢, and to which the author has given the name of sorbite.* It is 
isomeric with mannite and dulcite, but in the form of its crystals, in 
its melting point and other properties, it differs greatly from both 
those substances. Sorbite separates from aqueous solution in crystals 
containing 2C,H,,0,.H,O, which melt at 102°. The anhydrous sub- 
stance melts at 110°— 111°, whereas mannite melts at 165°, and dulcite 
at 182°. Sorbite is not a product of fermentation, as it can be obtained 
from the juice immediately after expression. 


J. B. 
* Pelouze, in 1852 (Ann. Chim. Phys. [8], xxxv, 292), obtained from mountain- 


ash berries, a crystallisable, non-fermentable sugar, called sorbin, having the com- 
position of glucose.—Ep. 
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On Some Metallic Trichloracetates. By A. Clermont (Compt. 
rend., Ixxiv, 942—944). 


Tue author, in continuing his experiments already reported, has ana- 
lysed the following salts :— 


Acid Potassium Trichloracetate.... C.Cl,KO, . C.Cl;HO,. 
Lithium Trichloracetate C.Cl,Li0O, .2H,O. 
Magnesium Trichloracetate C.Cl;M¢'0,.2H,0. 
Nickel Trichloracetate C.C],Ni'O, .2H.0. 


These bodies crystallise out from a solution obtained by dissolving 
the respective caroonates in trichioracetic acid. The magnesium and 
lithium salts require several months for crystallisation; the crystals 
of both are deliquescent, and those of the latter can only be kept in 
sealed tubes. All the preceding salts agree in composition with their 
corresponding acetates, and the introduction of chlorine has therefore 
left the type of their formation unaltered. 

J. B. 


Formation of Phenols from Aromatic Hydrocarbons. By 
Ap. Wurtz (Ann. Chim. Phys. [4], xxv, 108). 


Tue sulphonic acids of benzene, toluene, and naphthalene, when de- 
composed by melting potash in the same manner as ethyl-sulphurous acid, 
yielding a sulphite and an alcohol. In this manner benzene may be 
converted into phenol, toluene into cresol, &c. 

Toluene from coal-tar, boiling at 110°, was converted into toluyl- 
sulphurous acid, and the latter decomposed by alkali as above. 


Potassium toluylsulphite. Cresol. 


C.H,(CH,)(KSO,) + KHO = C,H,(CH;)(HO) + K,S03. 


The resulting cresol, however, separates at a low temperature into 
two isomeric cresols, one solid and the other liquid, arising from the 
simultaneous formation by the action of sulphuric acid of two isomeric 
sulpho-conjugated acids. By the further action of potash, the liquid 
cresol yields salicylic acid, the solid cresol, paroxybenzoic acid, which are 
removed by agitation with aqueous ammonium carbonate. The mixed 
product is then fractionally distilled. The portion boiling above 198°, 
on exposure to a cold below 0°, gives colourless crystals of the solid 
cresol, purifiable by pressure and washing with ether. It melts at 
34°5°, boils at 202°, and contains 77°36 per cent. of carbon, and 
7°53 hydrogen. The remaining portions consist mainly of the liquid 
cresol. 

Xylene into Xylenols—Xylene from coal-tar, boiling at 139° (com- 
posed chiefly of meta- or isoxylene) is shaken with twice its volume of 
ordinary sulphuric acid, warmed, diluted, saturated with barium car- 
bonate, the filtered solution decomposed exactly with potassium 
carbonate, the filtrate evaporated, and the dry salt fused with potash. 
The solid and liquid xylenols are separated by freezing and pressure. 
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Solid Xylenol crystallises from ether in brilliant colourless plates, 
assuming a pearly lustre by pressure, and abundantly soluble in alcohol 
and ether. They melt at 75°, and boil at 213°5°. Melted xylenol has 
a density of 0°9709 at 81°; it emits copious vapours, condensing in light 
very brilliant crystals, with an odour resembling phenol ; on cooling, it 
solidifies to a white crystalline mass, with a contraction, between 81° 
and 69°, of more than a tenth of its volume. 

Iiquid Xylenol is a colourless, highly refracting fluid, smelling 
strongly of phenol: density, 1036 at 0°, 0°9700 at 81°, its co-efficient 
of expansion between these temperatures being 0°000868. Boiling 
point 211°5°. It is soluble in all proportions in alcohol and ether. It 
dissolves in small quantity in water, and can itself dissolve a trace of 
that liquid. As the xylenol, however, contains in solution a little of 
the solid modification, its physical properties are given with a certain 
reserve. The analysis of both the isomerides leads to the formula 
CsH,,O. Their isomerism arises from the different positions in the 
nucleus of the radicles, CH; and HO. 

The above reactions with the conjugated sulpho-acids are of very 
general application. The conversion of anthracene into alizarin 
involves a similar use of sulphuric acid. 

C. G. S. 


Oxidation of Phenol. By H. Wicnuetnavs (Deut. Chem. 
Ges. Ber., v, 248—250). 


On digesting phenol dissolved in water, with two and a-half times its 
weight of chromic acid for half an hour, chromium oxide separates, and 
on subjecting the solution to distillation, an aqueous liquid passes over, 
having a distinctly yellow colour. By agitating this with ether, and 
evaporating the ethereal solution, a dark red crystalline mass is obtained 
which, by pressure and subsequent sublimation, yields beautiful red 
needles, with green metallic lustre, melting at 71°. These crystals, to 
which the author assigns the formula— 


CisH,O,4 _ 8K OC, 


dissolve in water, and more readily in alcohol and ether. 

The first oxidation-product of phenol is quinone, which combines 
with unaltered phenol, forming a new compound having the constitu- 
tion just expressed. This was proved to be the case by adding quinone 
to a solution of phenol, when the same red compound was obtained ; 
various reduction-products, however, were formed at the same time, 
amongst which indications of the presence of green quinhydrone were 
obtained. The new substance, which the author names phenoguinone, 
is not altered by chromic acid in the cold, neither does it form salts. 
It splits up under the influence of heat, and of various reagents, yielding 
phenol and quinone, or the products of their decomposition. 


C. E. G. 
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Dinitrophenols. By H. Huesner and W. ScuneipeErR (Zeitschr. 
f. Chem. [2], viii, 523—528). 


Tuer authors now give a detailed description of the preparation, salts, 
&c., of the isomeric dinitrophenols obtained by nitration of volatile 
mononitrophenol (this Journal, vol. x, 241). 

20—25 grams of mononitrophenol and the same weight of nitric acid 
(sp. gr. 1:37) are gently heated together until reaction sets in. The 
reaction is excessively violent. The product forms two layers: the 
lower a thick oil, which solidifies after some time only in the cold, is a 
mixture of much ordinary («) dinitrophenol with the new (8) dini- 
trophenol, and more or less trinitrophenol and unaltered nitrophenol. 
(Nitric acid acts with far less violence on the non-volatile mononitro- 
phenol, forming «-dinitrophenol only.) The crystalline mass, after 
being washed with very cold water to remove adhering nitric acid, was 
boiled with water in a flask so long as volatile mononitrophenol dis- 
tilled over, and finally converted into barium salts and fractionally 
crystallised. Barium a-dinitrophenate is readily soluble in water of 
30°—40°, whereas the 8-barium salt is but very slightly soluble in water 
at the same temperature. The behaviour of these two salts with alcohol 
affords even a better method of separation ; boiling 90 per cent. alcohol 
dissolves the a-salt with moderate readiness, but takes up traces only 
of the 8-salt. 

a-Dinitrophenol crystallises from water in yellowish white, fern-like 
plates. It melts at 113°—114°, but does not melt under water. It is 
slightly soluble in cold, more soluble in hot water; easily soluble in 
benzene, chloroform, and ether, but to a less extent than §-dinitro- 
phenol; it is more volatile in a current of steam than the latter. 
a-Dinitrophenol is especially characterised by a tendency to form salts 
cerystallising with varying amounts of water. 

8-Dinitrophenol crystallises from water in fine, short needles, pointed 
at either end, which melt at 64° and fuse to an oil under water. It 
is more soluble than the a-phenol in cold water, less soluble than 
it is in boiling water. The potassium, sodium, and magnesium salts of 
this phenol are highly characteristic and distinguishes it sharply from 
the a-compound. 

The following salts were obtained :— 


a-Series from volatile and non-volatile 


nitrophenol 8-Series from volatile nitrophenol. 


(a) (CgH3(NO,),0)2Ba + 7aq. 

Prismatic, golden-yellow needles. 
(6) (CeH3(NOz)202)Ba + 6a. (CgH3(NO2)20)2Ba + ag. 
Fine pale-yellow needles. Flat golden-yellow striated needles. 
(c) (CgHs(NO.),0)2Ba + 5aq. 


Orange-red prisms. 


(a) C,H3(NG.),0K + aq. 
Dark yeliow prisms. C,H3(NO,),0K. 

(6) CgH3(NO2),0K + aq. Flat, red, trichroic needles. 

Pale-yellow six-sided needles. 
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a-Series ee non-volatile B-Series from volatile nitrophenol. 


CsH3(NO2),0Na + aq. CeH3(NO2)20Na + 3aq. 
Fine small yellow needles. Long, bright red needles. 


(a) (CgH;(NO2).0)2.Mg + 12aq. ; 
Pale yellow thick prisms. (CsH3(NO2)20)2.Mg + 6aq. 

(4) (CgsH3(NO2)20)2Mg + 9aq. Glistening, bright-red needles. 

Pale-yellow prismatic needles. 


(Cg5H3(NO2),0Pb)2 + G6aq. (CgH3(NO2)20Pb):. 
Long, golklen yellow needles. Yellow-red fine needles. 


L. Henking finds that both «- and 8-dinitrophenol yield the same 
trinitrophenol (melting point 120°) on further nitration. 
H. E. A. 


Direct Oxidation of Anthraquinone by Potassium Hydrate. 
By V. Wartua (Ann. Chem. Pharm., clxi, 305). 


GRAEBE and LinBERMANN (Ann. Chem. Pharm., clx, 129) did not succeed 
in isolating alizarin from the product of the action of fused potash on 
anthraquinone, although they found the latter to be altered. 

The author, who had previously stated that alizarin was produced 
(Deut. Chem. Ges. Ber., 1870, 545) by this reaction, has repeated and 


confirmed his former experiments. He finds that if anthraquinone be 
heated with aqueous potash, an alcoholic solution of anthraquinone 
then added, and the heating continued, the fused mass being con- 
tinuously stirred, at first a green colour is observed, which finally 
passes into the purple-blue of potassium-alizarin. On the addition of 
hydrochloric acid to the solution of the fused mass, alizarin is precipi- 
tated and may be extracted by ether. The quantity obtained is, how- 
ever, very small. It is also necessary to employ an alcoholic solution of 
of anthraquinone, or to mix some potassium or sodium ethylate with 
the latter before adding it to the fused potash. 
H. E. A. 


Electrolysis of the substituted Derivatives of Acetic Acid. 
By G. E. Moore (Amer. J. Sci. [3], iii, 177—179). 


Ir is well known that by the electrolysis of acetic acid methyl is sepa- 
rated. Arguing from analogy, therefore, we might expect, by the 
electrolysis of the chloro- or cyano-derivatives of acetic acid, to effect 
the separation of the substituted radical. The decomposition may be 
formulated thus :— 


21 Gono. + H,O = 2CH,ON + 200, + H,O + EH. 


The results obtained by the electrolysis of monocyanacetic acid were 
in the first instance purely negative, no substance answering to the 
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characters of monocyanmethy] being capable of separation from among 
the products of the decomposition. But, upon a more careful in- 
vestigation of the contents of the positive cell, a deliquescent acid 
substance was separated by means of ether, which appeared to agree 
in its physical and other characteristics with ethylene cyanide. 

It was solid at ordinary temperatures and melted at 37°8°. When 
boiled with caustic potash-solution, it evolved ammonia, leaving a resi- 
due, which, by means of its suffocating vapour and reaction with ferric 
chloride, was recognized as ethylene-succinic acid. The course of this 
phase of the decomposition may therefore be represented in the follow- 
ing manner :— 


CH.CN _ f CH,CN 
21 Golo + H,0 ans | CHCN + 2CO, + H,0 + H,, 


a reaction precisely analogous to that which is in fact generally sup- 
posed to occur during the electrolysis of potassium acetate, in which 
dimethyl is obtained. 

The author purposes to extend the investigation to the second and 
third substitution-compounds of acetic acid. 


a We 


Trichlorolactic and Trichlorangelactic Acids. By C. Biscuorr 
and A. Pinner (Deut. Chem. Ges. Ber. v, 208). 


CuHLorAL and aqueous hydrocyanic acid were digested in a vessel with 
attached condenser ; finally the product was evaporated to dryness on 
the water-bath ; an oily product, solidifying to a mass of crystals, was 


obtained, having the composition CCl; - CH { CN? 2nd therefore pro- 


duced by direct addition of hydrocyanic acid to chloral.* Long con- 
tinued boiling with hydrochloric acid converted this cyanhydrin into tri- 
chlorolactie acid, CCl, —- CH { OOOH? Melting at 105°—110°. The salts 
readily split up into chloral and formate on heating with excess of base, 
the chloral being further decomposed into chloroform and formic acid 
by strong bases. The ethyl salt was obtained by treatment with 
alcohol and hydrogen chloride ; it was crystallisable, melting at 66°—67°. 

On similar treatment, crotonic chloral formed the corresponding cyan- 
hydrin, CHCl = CCl — CHCl — cH{ ON) the production being faci- 
litated by addition of alcohol to dissolve the crotonic chloral; the yield 
equalled the theoretical amount (which was not quite the case with 
ordinary chloral, owing to the greater volatility of the cyanhydrin formed 


from it). On long digestion of this compound with strong hydrochloric 


; . — a OH ‘ 
acid, trichlorangelactic acid, CHCl = CCl — CHCl — cH{ CO.OH” '8 


* Or by the action of hydrocyanic acid on chloral hydrate— 
CCl,.CH(OH)(OH) + H(CN) = H(OH) + CCl;.CH(OH)(CN). 
Abstractor. 
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produced ; this acid melts at 140°. Further experiments to obtain ange- 
lactic acid, and in continuation, are contemplated. 
C. R. A. W. 


Dextronic Acid. By J. Hapermann (Deut. Chem. Ges. Ber., 
v, 167). 


Dextkonic acid is obtained from dextrin in the same way as lactonic 
acid from milk sugar, i.e., by bromination and treatment with silver 
oxide: the crude acid yields a crystallisable calcium salt, and is best 
purified by precipitating with lead acetate and treatment with sulphu- 
retted hydrogen; it then forms a sour uncrystallisable syrup. Its ordi- 
nary salts are monobasic, but bibasic salts are obtainable in the same 
way as the corresponding salts of gluconic acid, with which it is merely 
isomeric and not identical. The two acids differ by 5° in their molecular 
rotatory powers, and in their calcium and barium salts. 


Caleiwin salt. 


Dextronic acid C,H,,Ca’O; + $H.0. Soluble in 34 of water at 16°. 
Gluconic acid C,H,,Ca’O; + H.O “ 25 pa 


Barium salt. 


Dextronic acid C,H,,Ba'O; + 2H,0. Soluble in 54 water at 30°. 
Gluconic acid C,H,Ba'O; + 13H,0. a - 


C. R. A. W. 


Researches on Sorbic and Parasorbic Acids. By R. Firric and 
J.B. BARRINGER (Ann. Chem. Pharm., clxi, 307—328). 


Tus memoir contains the results of a first series of experiments under- 
taken with the view of determining the relation of sorbic acid to its 
supposed isomeride parasorbic acid, and to other known compounds, 
sorbic acid being one of a series of acids of the general formula 
C,,H2,-3-CO.OH. 

On distilling pure sorbic acid, it begins to bol at about 228°, but 
decomposition takes place: a yellow resinoidal mass remains in the 
retort, and the acid which passes over is less pure. The odour of 
acrolein was perceptible during the distillation, which circumstance, 
together with the perfect resemblance cf the residue in the retort to 
acrolein resin, leads the authors to believe that sorbic acid splits up on 
distillation into two molecules of acrolein, and that the resinous mass 
consists of condensation-products of the latter. Sorbic acid may be 
distilled, apparently unaltered, in a current of steam. 

Hydrosorbic Acid.—On treatment with sodium amalgam and water, 
sorbic acid, CsH,O,, is readily converted into hydrosorbic acid, CsH O., 
a colourless liquid boiling at 204°5° (corr.). It has a specific gravity of 
‘969 at 19°, and is still liquid at 18°. It is but slightly soluble in 
water, and volatilises readily in a current of steam. It yields well 
characterised salts, several of which are described. 

Ethyl Hydrosorbate, C>HyO2.C2Hs, is a colourless liquid, having 
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pleasant fruity odour, which boils constantly at 166°—167°. The con- 
tinued action of nascent hydrogen produced no alteration of hydro- 
sorbic acid. In the preparation of hydrosorbic acid, a small quantity 
of an oily bye-product of very high boiling point was obtained; this 
decomposed on distillation, and gave a barium salt of the same com- 
position as barium hydrosorbate, so that it is probably a polymeric 
acid. 

Dibromocaproie Acid.—Bromine acts violently on hydrosorbic acid at 
ordinary temperatures with evolution of hydrogen bromide, but in the 
cold the additive compound, C,H,)Br.0, (hydrosorbic dibromide or di- 
bromocaproic acid) is formed. It is a colourless, viscid liquid, insoluble 
in water. Alcoholic potash reconverts it into sorbic acid, crystallising 
in long white needles, which melt at 132°—134°. 

Behaviour of Hydrosorbic Acid with Potassium Hydrate.—It is not 
affected by heating for 10 hours to 180° with an excess of potash, but 
is decomposed on gently fusing the mixture. Butyric acid appears to 
be the sole product of the reaction. The authors then discuss at some 
length the value of fusion with potassium hydrate as a means of deter- 
mining the constitution of acids of the acrylic series ; they regard the 


formula— 
CO.OH. 
CH—CH, 


for hydrosorbic acid as most in accordance with its behaviour on fusion 
with potash, whereby the group CH—CH, is split off, replaced by 
hydrogen and oxidised to oxalic, and finally to carbonic acid. To sorbic 
acid they give the formula— 


CH,—CH—CH { 


CH,—CH,—CH { 


CO.OH 
CH—CH,, 


which explains the probable decomposition into two molecules of acro- 
lein on distillation, and they call attention to the close relationship which 
this formula exhibits to that previously ascribed by one of the authors 
(Fittig) to sorbin— 


CH,(OH)—CH(OH)—C(0H) { CH(OH)—CH,(08), 


a carbohydrate occurring together with sorbic acid in mountain-ash 
berries. 

Behaviour of Sorbie Acid with Bromine-—Numerous attempts to pre- 
pare the bromo-compound, C,HsBr,0., corresponding to hydrosorbic 
acid were unsuccessful, but the tetrabromide, CH sBr,O., was readily 
obtained on triturating sorbic acid with the necessary quantity of 
bromine under water. A viscous almost colourless mass is formed, 
which is best purified by taking advantage of the fact that the sodium 
salt of the tetrabromide is excessively soluble in water, but only slightly 
soluble in a concentrated solution of sodium carbonate. The mass is 
therefore dissolved in cold solution of sodium carbonate, a concentrated 
solution of the latter is then added, the crystals which separate are 
filtered off, and, after washing with sodium carbonate, are dissolved in 
water; on the addition of hydrochloric acid the tetrabromide fal’'s 
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down as a brilliant white precipitate. It crystallises from alcohol 
in large colourless, transparent crystals, probably a combination or a 
monoclinic prism oo P with the pinacoid 0P. It is scarcely soluble in 
water. Melts at 183°. It is a highly stable compound when pure; 
similarly the pure sodium salt is unaffected by boiling with water or 
alcohol, but if it retains mere traces of sodium carbonate, it is at once 
decomposed on heating, hydrochloric acid no longer forming a precipi- 
tate in the solution. 

Parasorbic Acid.—Hofmann’s experiments led him to regard para- 
sorbic acid as an isomeride of sorbic acid; but the authors, who have 
operated on an acid obtained from Marquart of Bonn, which in the 
main possessed the properties described by Hofmann as characteristic 
of parasorbic acid, are of the opinion that it is simply impure sorbic 
acid. Thus when treated with sodium amalgam it gave hydrosorbic 
acid. Hofmann gives 221° as the boiling point of parasorbic acid, 
which is very near that of sorbic acid determined by the authors ; 
further, he states it to be a liquid, of less pronounced acid properties 
than sorbic acid, soluble in alkaline carbonates without evolution of 
carbonic anhydride. The specimen under examination, however, did 
evolve carbonic anhydride when dissolved in warm sodium carbonate 
solution, and also when heated in a retort with water and barium car- 
bonate ; at the same time a resinous body remained undissolved, and 
on distillation an indifferent oil passed over, possessing in a high degree 
the peculiar, obnoxious odour of parasorbic acid. The filtered solution 
was evaporated and treated with hydrochloric acid, when a crystalline 
substance was obtained having all the properties of pure sorbic acid. 

In conclusion, the authors note that the methods whereby, according 
to Hofmann, parasorbic is converted into sorbic acid, viz., heating with 
solid potash, or concentrated hydrochloric or sulphuric acids, are just 
those most calculated to remove impurities. 


H. E. A. 


Preparation of Chrysammic Acid and Chrysammates. By 
W. A. TiLpEN (Pharm. J. Trans. [3], ii, 845). 


Tue aloin which is obtained from Barbadoes aloes, and may be aptly 
termed “barbaloin,” is perhaps the most abundant source of aloetic 
and chrysammic acids. It is prepared by dissolving the aloes in boiling 
water slightly acidulated with hydrochloric acid, and evaporating the 
filtered liquor until it has acquired a syrupy consistence; in a few days 
a lemon-yellow mass of barbaloin results, which, after having been 
partially purified by draining and pressure, may be used directly for 
the preparation of chrysammic acid. 

By the action of cold fuming nitric acid, the aloin is converted into 
a mixture of aloetic, chrysammic, oxalic, and picric acids, of which the 
two former are but very slightly soluble in cold water, and advantage 
is taken of this circumstance to remove the oxalic and picric acids. 

The aloetic acid is finally converted into chrysammic acid by pro- 
tracted boiling with nitric acid, and the crystalline precipitate of 
chrysammic acid purified by washing with water, and converting it 
into, and recrystallising the potassium salt. 
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Barbaloin yields in this manner more than one-third of its weight of 
pure potassium chrysammate. 

The acid is obtained by dissolving potassium chrysammate in boiling 
water, and strongly acidifying the liquid with acetic acid. It crystal- 
lises in thin yellow fern-shaped crystals, somewhat resembling picric 
acid, but more lustrous. 

Lead and Barium Chrysammates.—These salts have been described 
by Schunck and Mulder as red powders, the former containing variable 
proportions of lead They may, however, be obtained in a crystalline 
and perfectly definite condition by mixing a solution of the potassium 
salt with solution of lead or barium acetate, acidified with acetic acid. 
The crystals of the lead salt exhibit a magnificent bronze reflection and 
strongly polarize transmitted light. 

Analysis assigned to them the formule C,,H,Pb"(NO,),0,.4H,0 and 
C,,H,Ba"(NO.),0..2H,O. If chrysammic acid be correctly represented 
as a derivative of anthraquinone, it must undoubtedly possess bibasic 
properties ; the author has, therefore, endeavoured to prepare some salts 
the constitution of which might help to decide this question. At 
present he has not been successful in producing acid or donble salts 
presenting such characters as would entitle them to be considered 
definite compounds. 

J. W. 


New Acid from Aloes. By P. Wreseusky (Deut. Chem. Ges. Ber., 
v, 168). 


Ators treated by Hlasiweiz’s process (fusion with caustic potash) yields, 
in addition to orcin and paroxybenzoic acid, a small quantity of a new 
acid, alorcinic acid = CgH,O3. This acid, which is obtained from the 
mother-liquors of the paroxybenzoic acid, is crystalline, and dissolves 
with difficulty in cold water, but readily in boiling water, in alcohol, and 
in ether; by dry distillation it forms a crystalline anhydride ; ferric 
chloride gives no coloration with its aqueous solution, but the liquid 
when alkalified, gradually becomes cherry-red ; hypochlorites give a 
beautiful purple-red, destroyed by excess of reagent: neutral lead 
acetate gives no precipitate, but the basic acetate gives a white pre- 
cipitate becoming red by exposure to air. Fused with caustic potash 
it forms acetate, and orcin— 


C,H,O; + H,O = C,H,O, + C.H,O,. 


whence the author concludes that it is isomeric with acetyl-orcin, and 
has the formula— 


OH one 
C,H, Nong everninic acid being C,H, - 
COOH COOH. 
C. R. A. W. 
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On Benzyl-sulphonic Acid. By G. Barsaguia (Deut. Chem. 
Ges. Ber., v, 270). 


BENzYL-SULPHONIC acid was prepared by the method of Boéhler, whose 
observations on the course of the reaction and on the properties of the 
potash salt were confirmed. This salt distilled with potassium cyanide 
furnished a volatile cyanide which yielded @-toluic acid on heating with 
potash ; this acid melted at 75°5°, hence the sulphonic acid is a benzyl 
derivative, ic., CcHs-CH:-SOsH, and not CoH} S6.14 

On heating benzyl sulphonate of potassium with phosphorus penta- 
chloride, sulphurous acid, thionyl chloride, phosphorus oxychloride, and 
benzyl chloride were produced: hence the formula of the sulphonate 
must be either— 

C,H;—CH,—O— S—O—O—K, or C,H;—CH,—_O—O—S—OK, 
for it had been CsH;—CH,—S—O--O--OK, benzyl] sulphochloride 
should have been formed; and if C;H;—CH.—O—O—O—SK, phos- 
phorus sulphochloride should have resulted: hence sulphites, e.g., the 
potassium salt, are K—O—S—O—OK, and not K—S—O—O—OK.* 

1t may hence be concluded, perhaps, that benzyl-sulphonic acid is 
not a true sulphonic acid, but a kind of sulphurous ether; true sul- 
phonates having the sulphur in connection with the carbon radical, as 
is proved by their partial reduction to sulphydrates ; and hence a care- 
ful revision of the so-called sulphonic acids obtained by oxidising 
sulphides, sulphocyanates, disulphides, &c., is desirable; also of those 
obtained by Strecker’s reaction (treatment of chlorine, bromine, iodine 
compounds with neutral sulphites). C. R. A. W. 


* Note by Abstractor.—It would seem probable that in the sulphates, sulphur is 

hexadic, thus a acid S(OH),¢ = so-called hydrate SO,H, + 2H,0: of 
(OH): 

first anhydride, S 1° = so-called hydrate SO,H; + HO: second anhydride, 
(OH): 


OH 
O 
8 {3 (oil of vitriol) : third anhydride, S {9 = sulphur trioxide. Orthosulphates 
O 


OH f 
ae 


are known, e.g., Turpeth mineral, § © } He: and other so-called basic salts may 
O 

(o } Bs 

be represented as salts of the first anhydride. 
In the sulphites, sulphur is tetradic, as it is in triethyl-sulphyl iodide 8(C,H;), I; 
OH 
orthosulphurous acid, S(OH), (salts = basic sulphites) : first anhydride, $40 
OH 

(ordinary sulphites) : second anhydride, S { : = sulphur dioxide. 
x 

In sulphonic acids the sulphur may be viewed as hexadic, 8 . , and in the 


OH 
OX’ 

isomeric sulphurous ethers as tetradic, S{ O 
OH. 
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Formation of Orthotoluic Acid by a New Method. By W. 
Ramsay and R. Firrie (Zeitschr. f. Chem. [2], vii, 584—586). 


AccorpDING to v. Meyer, salicylic acid is an ortho-, not a meta- com- 
pound. This has, however, been doubted, and the authors have, there- 
fore, endeavoured to examine the question by the light of other re- 
actions. ‘To this end they have prepared from toluene the two isomeric 
sulpho-acids, one of which belongs to the para series, while the other, 
called by Anna Wolkow, toluene-meta-sulphonic acid, belongs to the 
same series as salicylic acid, inasmuch as it yields that acid. 

As the three toluic acids exhibit differences sufficiently well marked, 
the examination of the toluic acid obtained from this sulpho-acid must 
indicate to which series salicylic acid belongs. 

By distilling a mixture of the potassium salts of toluene-para-sul- 
phonic acid and the so-called toluene-meta-sulphonic acid with potas- 
sium cyanide, and treating the distillate of mixed nitriles with alcoholic 
potash, ordinary paratoluic acid, mixed with another toluic acid, was 
obtained. 

The calcium salts could not be separated by recrystallisation from 
water, but from 25 p.c. alcohol, the isomeric calcium salt crystallised 
readily, leaving the para-toluate in solution. This isomeric toluate con- 
tained 2H.,0, and gave an acid which crystallised in long shining 
needles, melting at 102°, and agreed in every respect with ortho-toluic 
acid, obtained by oxidation of orthoxylene. To dispel all doubt the 
nitro-acid was prepared, and found to be identical with that obtained 
from ortho-toluic acid. 

The authors regard the formation of ortho-toluic acid in the manner 
described as conclusive evidence that salicylic acid, and not oxybenzoic 
acid, belongs to the phthalic acid, or ortho-series. 

WwW. &.. %, 


On the so-called Chloracetene and on the Polymeric Modifi- 
cations of the Aldehydes. By A. KekuLé and T. Zincke 
(Ann. Chem. Pharm., clxii, 125—150; Prelim. Notice, Deut. Chem. 
Ges. Ber., 1870, 129 and 468). 


THE question as to whether all the affinities of the carbon atoms in all 
organic compounds are saturated or not, induced the authors to under- 
take an investigation of chloracetene, the generally received formula of 
which, H;C—C"Cl, has been made the basis of extensive theoretical 
speculation (Paterno. Giorn. di Scienze nat. ed econ. vi, Palermo, 1870). 

Harnitz-Harnitzky (Ann. Chem. Pharm., cxi, 192), first obtained 
chloracetene by the action of chlorocarbonic oxide on aldehyde vapour, 
and it has since been prepared and examined by Friedel (Compt rend., 
Ix, 980; Ann. Chim. Phys. [4], xvi, 403), Kraut (Ann. Chem. Pharm., 
exlvii, 107), and Stacewicz (Zeits. Chem., 1869, 321). As the authors 
at first thought that the chloracetene, if not isomeric, might be poly- 
meric with chlorethylene, H,C—CHCl, they prepared a quantity of 
the latter body, and found its boiling-point to be — 18° to — 17°, as 
given by Regnault. 

Chloracetene was then prepared by acting on pure aldehyde with 

2m 2 
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pure chlorocarbonic oxide under varying conditions, but always with 
the same result, a liquid being formed which boiled at 45° and solidified 
at 0°, as stated by Harnitz-Harnitzky. It was found to behave to- 
wards water in the manner observed by him, and to decompose spon- 
taneously when kept, as Friedel states, but the amount of chlorine 
in it was found to vary in different specimens, never amounting, how- 
ever, to as much as 57 per cent. 

On submitting the liquid to rectification, very peculiar phenomena 
were noticed, the liquid in the receiver becoming hot, and occasionally 
entering into ebullition. This circumstance occurred at each rectifi- 
cation, and gave rise to the conjecture that the chlorocarbonic oxide 
only acted in a manner similar to a ferment. It was ultimately proved 
by a numerous and carefully conducted series of experiments, not only 
that the chlorocarbonic oxide converts a portion of the aldehyde into 
paraldehyde, but that it is also capable, by prolonged contact with 
paraldehyde, of partially reconverting it into aldehyde, so that the pro- 
duct obtained by the action of chlorocarbonic oxide, either on aldehyde 
or on paraldehyde, is not a definite compound but simply a mixture of 
these two modifications in variable proportions, together with more or 
less chlorocarbonic oxide. A trace of hydrochloric acid acts in a pre- 
cisely similar manner, and even more energetically than the chlorocar- 
bonic oxide. Sulphuric acid also effects this change, but as it is not 
volatile, the same phenomena are not observed on distillation, only 
ordinary aldehyde passing over, whilst the paraldehyde, which boils 
at a higher temperature, and remains in the retort with the sulphuric 
acid, is changed by it into ordinary aldehyde during the process of 
distillation. 

Chlorocarbonic oxide can also cause the condensation of aldehyde to 
crotonaldehyde, with elimination of water, which accounts for the spon- 
taneous decomposition of “chloracetene”’ observed by Friedel. The 
authors conclude this section of their paper by explaining the reactions 
obtained by Friedel and Stacewicz with “ chloracetene.” 

Polymeric Modifications of the Aldehydes —The investigation just 
noticed having given the authors many opportunities of examining the 
polymeric modifications of the aldehydes, they thought it advisable to 
supplement them by special experiments. After noticing the various 
descriptions given by different chemists of the polymerides of aldehyde, 
they say that the results of their researches on this point convince them 
that, besides ordinary aldehyde, there are only two modifications, 
namely, paraldehyde and metaldehyde. Carefully purified aldehyde 
does not undergo any change, either when kept or whev heated or 
cooled, polymerisation being invariably caused by the presence of some 
other substance. 

Paraldehyde.—In presence of a very small quantity of hydrochloric 
acid, chlorocarbonic oxide, or sulphurous anhydride, aldehyde gradually 
becomes hot, the temperature frequently rising to 38° or 40°. Both 
zinc chloride and sulphuric acid act in the same way, the addition of a 
drop of the concentrated acid causing explosive ebullition of the alde- 
hyde; the action of the dilute acid is less energetic. In all these re- 
actions an almost complete transformation into paraldehyde occurs, as 
is indicated by the change in specific gravity (0°986 at 15°), but the 
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pure substance cannot be directly separated from the product by recti- 
fication, as much aldehyde is then regenerated. The best method of 
separation is to cool the liquid to 0°, when the paraldehyde crystallises 
out, and may be collected and purified by distillation. Paraldehyde is 
a colourless liquid of peculiar odour, resembling that of acetal. It 
boils at 124°, and crystallises when cooled below 10°, forming large 
transparent prisms, which melt at 10°5. Its specific gravity at 15° is 
0°998, and its vapour-density three times that of ordinary aldehyde. 
It is less soluble in hot than in cold water, 100 of the latter dissolving 
12 parts at 13°. Distillation with sulphuric acid, hydrochloric acid, 
zinc chloride, or chlorocarbonic oxide, reconverts it into aldehyde. By 
the action of phosphorus pentachloride it yields ethylidene chloride, as 
Geuther has observed (Zeits. Chem., 1865, 32), and hydrochloric acid 
gives the same ethylidene oxychloride that Lieben obtained from 
ordinary aldehyde (Ann. Chem. Pharm., evi, 336). 

Metaldehyde.—This modification has hitherto only been obtained acci- 
dentally, the conditions of its formation being unknown ; but the authors 
have found that aldehyde is converted into metaldehyde at a low tem- 
perature by the same reagents that cause the formation of paraldehyde 
at a comparatively high temperature. To prepare it in quantity, a few 
bubbles of hydrechloric acid, or sulphurous acid, are passed into alde- 
hyde cooled in a freezing mixture, the metaldehyde which crystallises 
out on standing is removed, and the mother-liquors submitted to distil- 
lation, the distillate being collected in a well-cooled receiver; more 
metaldehyde is then deposited, which is again removed, and the distilla- 
tion, &c., repeated as above. Calcium chloride also effects the transfor- 
mation, and that at the ordinary temperature. Metaldehyde crystal- 
lises in fine white needles, and that produced by calcium chloride in 
short, thick, transparent prisms. The crystals, of which measurements 
by Rath are given, belong to the quadratic system. It is insoluble in 
water, and but slightly soluble in alcohol, ether, chloroform, or benzol. 
When heated it sublimes, but ordinary aldehyde is always formed at 
the same time. Heated to 112° to 115° in a closed tube, it is com- 
pletely reconverted into aldehyde, and the same change is produced by 
distillation with dilute sulphuric acid. The authors consider paralde- 
hyde to have the molecular formula C;H,,0;, the aldehyde molecules 
forming a closed chain by union of their oxygen. 


C. E. G. 


Compounds of Aldehydes with Phenols. By A. Bayur (Deut. 
Chem. Ges. Ber., v, 280). 


Birrer almond oil, heated with pyrogallic acid, yields a resinous red- 
brown mass, principally consisting of a colourless crystalline compound, 


formed thus— 
2C,H,O + 2C,H,O; = H,O + C2gH20;. 


This compound is obtained in a purer condition by mixing together 
a solution of pyrogallic acid in hydrochloric acid, with a well-agitated 
emulsion of bitter almond oil, and a large quantity of hydrochloric 
acid; the crystalline compound then separates, a portion being con- 
verted into a red body; the same product results when concentrated 
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hydrochloric acid is cautiously added to a boiling solution of pyrogallic 
acid and bitter almond oil in absolute alcohol. This latter process 

ields similar compounds with salicylic aldehyde and pyrogallic acid, 
and with bitter almond oil and naphthol — 


2C,H,0, + 2C,H,O; = H,0 + C2gH220o. 
2C,H,;O + 2C,.H,O = H.0 + C34H 2503. 


The first compound is almost insoluble in alcohol, these last two 
soluble. 

Most probably the first action in each case is combination of the 
aldehyde and phenol employed, thus (taking phenol and bitter almond 
oil as examples) — 


C,H,O + C;H,O = CH(C,H;)(OH)(C.Hy.0OH) ; 


and subsequently two molecules of this compound coalesce, with elimina- 
tion of H,O, thus forming an anhydride, or ether. This hypothetical 
compound stands in a very simple relation to benzyl-phenol (Paterno 
Gaz. Chem. It., ii, p. 1, 1872). 


CH,(C,H;) (C.H,.0H) = Benzyl-phenol. 
CH(OH)(C,H;)(C.Hy.OH) = Hypothetical aldehyde-compound. 
CO(C,H;)C,Hy.0H) = Benzoyl-phenol. 


The last named compound is probably obtainable by oxidation of 
the second, and possibly also by the action of phenol on benzoic 
acid. 

C. R. A. W. 


Some Derivatives of Chloral. By E. Hagemann (Deut. Chem. 
Ges. Ber., iv, 151—154). 


1. THE compound of cyanogen with chloral hydrate, lately discovered 
by Bischoff and Pinner, has been investigated by the author, who gives 
to it the formula 
Cl; H 
C—COH. 
NC 


This substance heated with caustic potash, or with sodium carbonate, 
—" or borate, gives hydrocyanic and formic acids, and chloro- 
orm. 

From watery solutions it is precipitated in oily drops by strong sul- 
phuric acid, or fuming hydrochloric acid. Melting-point 58°—59° C., 
solidifying at 57°5°—58°. Begins to boil at 120°, with partial decom- 

osition; the greater part passes over at 140°—145°. 

2. Chloral hydrate, hydrocyanic, and fuming hydrochloric acids, 
heated for 4—5 hours in sealed tubes at 120°—130°, gave, after taking 
out the ammonium chloride formed by alcohol, a zinc salt of trichlor 
lactic acid. 

3. Sulphuretted hydrogen, by its action on anhydrous chloral, gives 
a compound insoluble in water, soluble in ether and alcohol, the alco- 
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holic solution with lead acetate yielding lead sulphide and chloralhy- 
drate. ‘To this compound the author assigns the tormula— 


M. M. P. M. 


Constitution of Crotonic Chloral. By A. Pinner (Deut. Chem. 
Ges. Ber., v, 205). 


Orprnary chloral treated with alkalis, yields formic acid and chloroform; 
similarly crotonic chloral gives formic acid, but instead of the product 
C;H;Cl;, corresponding to chloroform, dichlorallylene and hydrogen 
chloride are generated— . 


C,H.Cl,0 + H.0 => CH.O, + HCl + C;H.Cl.. 


On bromination of this dichlorallylene, Br, is taken up, and then Br 
substituted for H, so that propane derivatives are not thus obtained, 
but only propylene derivatives. Dichlorodibromopropylene, C;H,C1,Bro, 
thus produced by addition of Br., forms, by the action of alcoholic 
potash, HBr + C,;HCl,Br = dichloromonobromoallylene, boiling at 143°; 
this body again takes up Br., and no more, a crystalline body, whose 
vapour strongly provokes to tears being formed, viz., dichlorotribromo- 
propylene = U;HCl,Br;. Alcoholic potash does not remove HBr from 
this body, but abstracts the Br, just added, dichloromonobromallylene. 
boiling at 143°, being reproduced; by digestion with bromine in a 
sealed tube at about 160°, for several hours, substitution of the last H 
takes place, dichlorotetrabromopropylene being the product. 

Impure crotonic chloral forms, besides dichlorallylene, trichloropropy- 
lene, C;H;C);; this product takes up Br, giving a propane derivative ; 
and with caustic potash it forms dichlorallylene ; pure crotonic chioral 
forms only dichlorallylene. From the preceding facts the author 
concludes that dichlorallylene is a compound having an annular 
formula— 

CCl,—-CH CCl = CCl 
NG , or i 
CH CH, 


the trichloropropylene that yields dichlorallylene by potash being— 
CHCI—CCI—CH,Cl, or CCl,—CCI—CH,; ; 


and crotonic chloral being— 


CHCI=CCI—CHCI—CHO, or CCl,—CCI—CH,—CHO. 
C. R. A. W. 
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Compounds belonging to the Camphor Group. By J. Kacuier 
(Deut. Chem. Ges. Ber., v, 165). 


CampuHotic acid obtained by Malin’s process (action of potassium on a 
boiling solution of camphor in petroleum, best of boiling point about 
130°), constitutes about 20—22 per cent. of the camphor employed, and 
has the formula C,»H;,02, being monobasic. Most of its salts are crystal- 
line, and most easily obtained by double decomposition ; it does not 
form an ethyl salt by treatment with alcohol and hydrogen chloride ; 
nitric acid produces first camphoric acid, then camphoronic acid ; 
bromine and water produces first camphoric acid, then bromocamphoric 
anhydride, and, lastly, oxycamphoric anhydride; phosphoric chloride 
forms C,H,,0.Cl, an oil decomposed by water. The calcium salt 
furnishes on distillation, campholene, C,H,,; the substance analysed by 
Delalande, obtained by this process, and agreeing with the formula, 
C,,H3,O, was probably campholene mixed with some oxidized substance. 
The acid itself becomes buttery, at about 80°, and melts in capillary 
tubes at 95° (Delalande gives 80° as the melting point). 

Camphic acid obtained by Berthelot’s process (fusion of camphor 
with caustic potash) : 


2C,.H,.O + KOH = CyH.O + OyHisKO,, 


Borneol. Potassium camphate. 


is a syrupy liquid, which contains a feebly acid resin; this latter is 
probably a condensation-product, as it gives off camphor vapours on 
fusion with caustic potash. 

C. R. A. W. 


Relations between the Amides and Anilides of Succinic 
Acid. By N. Menscuurkin (Ann. Chem. Pharm., elxii, 165— 
187). 


Ir has been stated that succinimide C,H,(CO).NH possesses the cha- 
racter of a weak acid, the hydrogen of the group NH being more easily 
replaced by metals than in, other amides, because this group is com- 
bined with two CO. But this hydrogen is only replaced by silver and 
mercury, which metals also form compounds with other amides. 

When succinimide is acted upon by baryta, succinamic acid is 
formed, which is also easily obtained by boiling the imide with milk 
of lime. This reaction is, however, not characteristic for succinimide, 
as it has been supposed to be, since by the same reaction succina- 
mide is also transformed into succinamic acid, whilst succinanil, 


C.H,(CO),NC.H;, as well as phenyl succinamide, C,H, saan ak , 
\ 6445 


yield succinanilic acid. This latter acid was obtained by Gerhardt and 
Laurent, by acting with ammonia upon succinanil, but only in an 
impure state. The pure acid prepared by boiling succinanil with baryta 
or milk of lime, and decomposing the salts with hydrochloric acid, 
crystallises from boiling water in small needles melting at 148°5.° 
When succinimide is heated with alcoholic ammonia, it is converted 
into succinamide. By subjecting succinanil to the same reaction, 
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phenyl-succinamide is obtained, which crystallises from a hot aqueous 
solution in flat needles, melting at 181°. 

From the results of this investigation it appears that an imide may 
be defined as a compound, which, by combining with water, yields an 
amic acid, and by combining with ammonia, an amide. . 

C. §S. 


Succinanilide. By N. Menscuurkin (Ann. Chem. Pharm., clxii, 
187). 


SuccrnanrLipe, C,H,O.(NH.C,.H;)2, is formed, together with succinanil, 
by heating a solution of succinic acid in aniline, and has already been 
obtained, but in an impure state, by Gerhardt and Laurent. It can be 
easily separated from succinanil, as it is insoluble in water. To purify 
the compound, it has to be boiled with an alcoholic solution of potash, 
which does not act upon it. It crystallises from alcohol in flat, shining 
needles, melting at 226°5°—227°, and isa very stable body, which is not 
attacked by nitrous acid, and dissolves in sulphuric acid and nitric acid, 
without alteration. On heating it with hydrochloric acid for some 
hours in sealed tubes to 100°, it is completely decomposed into aniline 
and succinic acid. 
C. S. 


Derivatives of Uramidobenzoic Acid. By P. Griess (Deut. 
Chem. Ges. Ber., v, 192—203, and Proc. Roy. Soc., xx, 168— 
178). 


In a previous note (Deut. Chem. Ges. Ber., ii, 434) it was stated that by the 
action of strong nitric acid upon uramidobenzoic acid, dinitro-wramido- 
benzoic acid, CsHg(NO2).N20;, is formed. This compound, although 
apparently a homogeneous body, consists, as the following facts show, 
of a mixture of three isomerides, which, owing to the great similarity 
of their properties, cannot be separated from each other. 

When the solution of the three dinitro-acids in aqueous ammonia is 
boiled for some time, they are converted into the mono-nitro-acids— 


C,H,N,O; + H,O = C.H,N;0; + HNOs3. 


By adding barium chloride to the hot solution on cooling, the barium 
salt of the 8-acid separates in needle-shaped crystals. On concentrating 
the mother-liquor of this salt by evaporation, the salt of the a-acid 
separates in microscopic needles; the barium salt of the third acid is 
obtained by boiling the mother-liquor from the previous salt to dryness, 
and washing the residue with water. It crystallises from hot water in 
bright yellow scales. 

The three acids set free from the barium salts by means of hydro- 
chloric acid, have the following properties :— 

a-Nitrouramidobenzoic acid, CsH,(NO.)N.Os, crystallises in bright 
yellow needles or small plates ; it is very slightly soluble in cold water, 
sparingly in hot, and freely in hot alcohol. 

8-Nitrouwramidobenzoic acid crystallises in slender yellow needles, and 
also much more freely soluble in alcohol than in water. 
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y-Nitrouramidobenzoic acid is very slightly soluble in all neutral 
solvents, and forms small yellow scales. When the free acid and its 
salts are boiled with water for a considerable time, the following decom- 
position takes place :— 


C,H,N,0; + HO => C,H,N.O, + Co, + NH. 


The a- and #-acids are reduced by tin and hydrochloric acid to the 
amido-acids. « amido-uramidobenzoic acid, CsH;,(NH2)N.2O3, is but 
slightly soluble in hot water, and less so in alcohol ; it forms a white, 
silver-salt, CsH,N;0;Ag, and a hydrochloride, CsH,N;03.HCl, which is 
almost insoluble, even in very dilute hydrochloric acid. B amido-ura- 
midobenzoic acid is very little soluble in water, and, curiously enough, 
does not combine with acids, but forms metallic salts, having the 
formula, CsH;N;0;M’. On boiling this acid with hydrochloric acid or 
baryta water, it gives off ammonia, and a new acid is formed, which 
may be regarded as amidobenzoic acid in which one atom of hydrogen 
is replaced by (CO)N, and may therefore be called 6-amidocarboxamido- 
benzoic acid, C;Hy(NH,)(CO(N))O,; this acid forms white nodules, 
insoluble in all neutral solvents. 

y-Nitrouramidobenzoic acid is not reduced by the action of tin and 
hydrochloric acid, but. undergoes the following decomposition :— 


C;H,N;0; + H, = C.,H,N,0; + NH; 4- 2H,0. 


The new compound is y-amidocarboxamidobenzoic acid. It forms white 
needles, which are almost insoluble in water, alcohol, and ether. 

By the action of nitric acid, the mononitro-acids are again converted 
into the dinitro-acids, which can thus be obtained in a pure state. They 
closely resemble one another, forming yellowish white needles, which 
are readily soluble in alcohol and ether, but scarcely soluble in cold 
water. The barium-salts of the a- and f8-acids are very sparingly 
soluble; that of the former crystallises in microscopic needles, that of 
the latter isamorpbous. Barium y-dinitrouramidobenzoate is somewhat 
more readily soluble, and forms long slender yellow needles. 

All three of the dinitro-acids are converted into the corresponding 
nitroamidobenzoic acids, when their aqueous solutions are boiled for a 
considerable time— 


C.,H,N,0, = C,H,N20, + Co, + N.O. 


a-Nitroamidobenzoic acid, C;Hy(NO.)(NH:2)O2, is readily soluble in 
hot alcohol, but only sparingly in water, and forms yellow prisms. ‘I'he 
barium salt (C;H;N.0,).Ba + 3H:,O crystallises in yellowish-red needles, 
and is readily soluble in water. 

B-Nitroamidobenzoic acid crystallises from hot alcohol in clusters of 
glistening, yellowish-red needles, or small plates. When gently heated 
it sublimes in shining rhombic plates, without previous melting. Its 
barium salt (C;H;N,0,).Ba + 2H,O is only slightly soluble in boiling 
water, and crystallises in bright, yellowish-red prisms. 

y-Nitroamidobenzoic acid is very readily soluble in hot water and 
cold achohol and ether. It forms yellow prisms, which melt when 
heated to a brown oil, and decompose with slight explosion at a higher 
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temperature. The barium salt(C;H;N.0,).Ba + 7H,0 is easily soluble, 
even in cold water. 

On gently warming these three nitroamido-acids with tin and hydro- 
chloric acid, the corresponding diamido acids are formed. «-diamido- 
benzoic acid, C;H,(NH;).0. is sparingly soluble in hot water, and 
crystallises in minute but well-defined short prisms. It is remarkable 
for the extremely sparing solubility of the sulphate, C;HsN.02,SO,Hp. 

The f-diamido acid is rather readily soluble in hot water, and 
forms pale yellow plates. Its sulphate has the composition 
[C,H,(NH;).0.],50,H2, and is a little more soluble than that of the 
a-acid. The y-acid crystallises in long, yellowish-white needles; the 
sulphate (C;H,N.O.).SO,H, + 15H.,0 forms white, six-sided tables, 
and is almost as insoluble as that of the a-acid. 

When the «-diamido-acid is dissolved in warm dilute hydrochloric 
acid, insufficient to dissolve the whole, and the filtered solution is mixed 
with sodium nitrite, an explosive compound, crystallising in long needles, 
is formed. This body has no acid properties, but combines readily with 
acids, forming well crystallised salts. It formula is probably C,,Hi3N;Ox. 
In presence of free hydrochloric acid, this basic compound js not formed, 
but nitrogen is evolved, and an amorphous reddish-brown acid is depo- 
sited. 

The hydrochlorides of the two other amido-acids behave differently 
with sodium nitrite ; they both yield azo-acids. That from the 8-com- 
pound is very sparingly soluble in water, and forms white, short 
needles, which, when heated in the dry state, melt and blacken, a small 
portion subliming, but the greater part being completely decomposed. 
The barium salt (C;H,N,O,).Ba + 4H,O is readily soluble in hot 
water, and crystallises in slender, colourless needles. The y-azo-acid 
crystallises in long, hair-like, silky needles. It is more soluble than 
the B-acid; when gently heated it melts to a yellow oil, with partial 
sublimation taking place; at a higher temperature it decomposes, with 
a slight explosion. The white needles of its barium salt (C;H,N;O,).Ba 
+ 2H,0, are only sparingly soluble in hot water. 

When either of the diamido-acids is submitted to dry distillation, 
it splits up into carbon dioxide and phenylene-diamines. That from 
the a-acid is identical with the diphenylamine which is obtained from 
the nitroaniline prepared from substituted anilides. The 8 and ¥ acids 
yield one and the same phenylene-diamine, which, however, is not 
identical with that derived from dinitrobenzene, but is a new isomeric 
modification. It crystallises from hot water in white, rectangular, 
four-sided tables, melting at 99°, and boiling at about 252°. The 
sulphate, CsH,(NH:2).SO,H, + 14H,0, crystallises in pearly scales. 
The platinum salt is precipitated in form of brownish red needles. 
When ferric chloride is added to a solution of the base in hydrochloric 
acid, ruby-red needles form, consisting of the hydrochloride of a new 
base, which probably has the composition, Cy,.HoN,. 

There is a fourth diamidobenzoic acid known, which Voit has obtained 
by reducing dinitrobenzoic acid. This body is distinguished from its 
isomerides, not only by its physical properties, but especially by not 
yielding a volatile base when submitted to distillation, being completely 
carbonised with evolution of ammonia. iv 
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Isuretine, a Base isomeric with Urea. By W. Lossen and 
P. ScHIFFERDECKER (Zeitschr. f. Chem. [2], vii, 594—597). 


Aw alcoholic solution of hydroxylamine digested with strong hydro- 
eyanic acid at 40°—50°, and then evaporated, furnishes large crystals 
of the new base, which may be rendered pure by redeposition from 
warm spirit of wine. 

Isuretine, N,CH,O, is very easily soluble in water, less readily in 
alcohol, slightly in ether, not in benzene. It has a strong alkaline re- 
action, melts with incipient decomposition at 104°—105°. The crystals 
sometimes resemble those of urea. Its solutions give with copper sul- 
phate a dirty green, with lead nitrate a white precipitate, with mercuric 
chloride a precipitate which is at first bulky and yellowish-white, after- 
wards denser and dark yellow. With silver solutions no precipitate is 
deposited, but on applying heat the silver is reduced. Ferric chloride 
gives a reddish-brown colour, which disappears on addition of hydro- 
chloric acid. 

The hydrochloride, N,CH,O.HCI, crystallises in deliquescent rhombic 
tables, excessively soluble in water, fusible at about 60°. The sulphate, 
(N.CH,O),H2SO,, acid oxalate, N,CH,O.C,0,H», and picrate, N,CH,0, 
C.H;(NO,);0, are all crystallisable. 

Decomposition of Isuretine by Heat.—Heated beyond its melting 
point, isuretine readily decomposes, evolving a small quantity of per- 
manent gas, and giving a considerable sublimate of ammonium car- 
bonate. A yellowish amorphous residue is left, from which boiling 
water extracts a yellowish substance very slightly soluble in water, and 
presenting the composition and essential characters of ammelide, 
N,C,H,O;. The portion of the residue insoluble in boiling water has 
substantially the composition of ammelide, the number obtained for the 
nitrogen being, however, a little too high. This residue boiled with 
nitric acid furnishes cyanuric acid. 

Decomposition of Isuretine by Hot Water—An aqueous solution of 
isuretine evaporated on a water-bath undergoes decomposition, with 
evolution of nitrogen, ammonia, and carbonic anhydride. For want of 
material, the residue has not yet been completely examined ; however, 
two compounds, urea and biuret, have been separated from it and 
identified. 

Its decomposibility at high temperatures, and the facility with which 
isuretine colours ferric chloride and reduces silver salts, may be 
explained on the hypothesis that it is a derivative of hydroxylamine. 
One of the two following structural formule would then probably 


represent it :— 
NH NH 
C< NH.OH, or C¢ O.NH, 
H H. 


W. AF 


Contributions to the History of the Ethylene Bases. By 
A. W. Hormann (Deut. Chem. Ges. Ber., v, 240—248). 


Tue author having prepared a considerable quantity of ethylene- 
diamine from the residues of the chloral manufacture (this Journal, 
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xxiv, 930), has repeated with this base some of the reactions which 
have given results with the monamines. 


1. Action of Carbon Disulphide on Ethylene-diamine.—An alcoholic 
solution of ethylene-diamine mixed with carbon disulphide deposits, in 
a short time, a white and nearly amorphous compound, having the com- 
position C;H,N.S. = (C,H,)H,N2,CS,. It is almost insoluble in alcohol 
and ether, but dissolves in warm water with partial decomposition, and, 
provided the solution has not been boiled, is again deposited on cooling 
in prismatic crystals. This compound does not yield ethylene-diamine 
when treated with alkalies, and is therefore not the ethylene-sulpho- 
carbonate of ethylene-diamine. 

Ethylene - sulphocarbamide, Ethylene-sulphourea. — On boiling the 
above-mentioned compound with water, dilute acids, or solutions of 
metallic salts, sulphuretted hydrogen is given off, and ethylene sulpho- 

CS 
urea, C,H,N.S = C.H, N,, is formed : C;H.N.S8, = C;H,N.S + H.S. 


2 

It is soluble in water, and crystallises from its aqueous solution in 
prismatic crystals possessing an extremely bitter taste. It is only 
slightly soluble in ether, but readily in alcohol. It melts at 194°, 
and is decomposed at a higher temperature. A mercury-compound, 
2C;H.N.S.3HgCh, and a bright yellow amorphous platinum-com- 
pound, 2C;H;N.S.PtCl,, have been prepared. On heating the urea 
with strong sulphuric acid, diluting with water, and adding platinum- 
chloride, a second salt is obtained, crystallising in long needles, 
2(C,;H,N.S.HCl).PtCl,. When this salt, however, is decomposed by 
sulphuretted hydrogen and platinum chloride added to the hydro- 
chloric acid solution, the original amorphous platinum compound is 
precipitated. This urea, which is intermediate between ethylene- 
diamine and ethylene-sulphocarbamide— 


C.H, UH, 
H, >N:z CS pN. 
H, H, 


is very stable, not being altered by long digestion at a high tempera- 
ture with carbon disulphide or with carbon disulphide and lead oxide. 
The author had hoped by this means to convert it into the mustard oil. 
Ethylene-diamine Sulphocyanate.—Ethylene-diamine hydrochloride 
and silver sulphocyanate have no action on one another, but the 
salt can be readily prepared by saturating ethylene-diamine with 
sulphocyanic acid. The new compound crystallises in large trans- 
parent prisms, which soon become opaque. It is insoluble in ether, 
very soluble in alcohol, and still more so in water. Even below its 
melting point, which is about 145°, it splits up into ammonium sulpho- 
cyanate and ethylene-sulphourea, no mustard oil being formed. This 
is quite analogous to the decomposition which aniline sulphocyanate 
undergoes when heated (Hofmann, Ann. Ch. Pharm., lxx, 143). 


2. Ethylene-diamides.—A mixture of benzoyl chloride and ethylene- 
diamine, after it has become cool, solidifies to a crystalline mixture 
of ethylene-diamine hydrochloride and _ ethylene-dibenzoyl-diamide, 
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C,H, 
CisHisN2O2 = (C;H;0)2 >No. The latter crystallises in needles, which 
H 


2 
are slightly soluble in alcohol, but insoluble in water. By the action 
of chloral on ethylene-diamine, ethylene-diformyl-diamide, (C,H) 
(CHO).H.N; is formed, with elimination of chloroform. It is a trans- 
parent syrup, which is easily decomposed into ethylene-diamine and 
formic acid by the action of alkalis or acids. In a similar way pure 
ethylformamide, boiling at 199°, may be obtained from ethylamine and 
chloral. A mixture of ethyl oxalate and a strong alcoholic solution of 
ethylene-diamine becomes almost solid, from deposition of ethylene 
C,H, 
oxamide, C,H,N.0,=C.,0, >N,. It is an amorphous substance, 


2 
scarcely soluble eitlier in alcohol or water. The mother-liquors from 
this, on evaparation, leave ethyl ethylene oxamate— 


CyHiN20, = eines x \ O;. 


This compound crystallises in white scales, which are very soluble in 
alcohol and water. 
C. E. G. 


The Solidifying Point of Aniline. By HK. Lucius (Deut. Chem. 
Ges. Ber., iv, 154—155.) 


THE author noticed that some aniline he had in his laboratory became 
solid during last winter’s cold. He found that it remelted at — 8’, 
and solidified on again cooling to this point. These results are con- 
firmed by Hofmann, who experimented with absolutely pure aniline. 
Aniline mixed with toluidine, picoline, &c., exhibits quite a different 
solidifying point from that of pure aniline. 

M. M. P. M. 


New Decomposition-product from Commercial Aniline. By 
R. Braun and Pu. Greirr (Deut. Chem. Ges. Ber., v, 276). 


On distillation of large quantities of aniline with a little lime, it was 
noticed that the last portions of the distillate would not wholly dissolve 
in hydrochloric acid. The insoluble portion was at first taken for 
anthracene, but has been since identified with the carbazol of Graebe 
and Glaser, its melting point being 238°, and its other properties cor- 
responding. It is extremely improbable that the carbazol was con- 
tained in the original aniline. It appears to be produced when the 
nearly dry mixture of lime and aniline comes in contact with the 
hot sides of the vessel employed. 
C. R. A. W. 
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Derivatives of Benzidine. By I. Srraxoscu (Deut. Chem. Ges. 
Ber., v, 236—240). 


By the action of nitric acid upon benzidine, only oxidation-products 
are formed, but no nitro-compounds. To obtain the latter, benzidine 
must first be converted into acetobenzidine, which is easily effected by 
boiling benzidine with glacial acetic acid for two hours. 

Acetobenzidine, Cy,.Hs(NH.C,H;0), is insoluble in water, and crystal- 
lises from hot alcohol in white needles. It is a very stable compound, 
not so easily decomposed by stronger acids as acetanilide. 

Cold nitric acid converts it into dinitracetobenzidine, CizH6(NO2)2 
(NH.C,H;0)., a yellow crystalline powder which, when boiled with 
caustic potash yields dinitrobenzidine, Cy,.H¢(NO2)(NH:2)2, a light red 
crystalline powder, insoluble in water, but soluble in hot alcohol, from 
which solution it separates after some time in larger crystals having a 
beetle-green lustre. The hydrochloride forms shining dark yellow 
plates, and is a very unstable body, being readily decomposed by water 
as well as by heat. Experiments made for the purpose of obtaining 
an amidobenzidine failed. By acting on the dinitro-compound with 
tin and hydrochloric acid, the nitrogen of the nitro group separates in 
form of ammonia, and benzidine is formed, whilst by heating it with 
ammonium sulphide only indefinite brown substances were obtained. 

On digesting benzidine with carbon disulphide, the compound 


Ci2.Hs {NH \ CS is obtained, a body quite insoluble in all common sol- 


vents. Besides this substance, another, having the same composition, 
but soluble in alcohol, is formed in smaller quantities, to which perhaps 
the above formula should be given, whilst the insoluble body might be 
a polymeride. C. S. 


Diphenine. By I. Lermonrorr (Deut. Chem. Ges. Ber., v, 
231—236). 


Diruenine, which Gerhardt and Laurent first obtained by reducing 
dinitroazobenzene with hot alcoholic ammonium sulphide, is generally 
regarded as diamido-azobenzene, CyoHsN2(NH:)2. But as Hofmann has 
found that azobenzene, C,,H,N:2, readily combines with hydrogen, 
forming hydrazobenzene, C,:H,.N2, it appeared probable that diphenine 
was diamido-hydrazobenzene. The author therefore prepared pure 
diphenine, and analysed it and some of its salts, and found that its 
composition was really CsHioN2(NH2)>. 

When dinitroazobenzene is acted upon by cold ammonium sulphide, 
no diphenine is formed, but hydio-dinitroazobenzene, CsHioN2(NOz)2, just 
as azobenzene under these circumstances yields hydrazobenzene. 

Hydro-dinitroazobenzene is insoluble in water, and crystallises from 
boiling alcohol in long yellow needles, melting at 220°. Oxidising agents 
re-convert it into dinitroazobenzene. When the hydro-compound is 
heated to 220°—250°, it splits up into dinitroazobenzene and nitraniline, 
just as hydrazobenzene is decomposed by distillation into azobenzene 
and aniline. ‘he nitraniline thus obtained melts at 110° and is iden- 
tical with that prepared from dinitrobenzene. As was to be expected, 
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hydro-dinitroazobenzene is readily converted into diphenine by the 
action of hot ammonium sulphide. Hofmann has already found that 
by the continued action of ammonium sulphide upon dinitroazobenzene 
8 phenylene-diamine is formed. This body is always produced when 
dinitroazobenzene or its reduction-products is heated with ammonium 
sulphide in closed tubes for some hours to 100°. The compound called 
hydro-azaniline, which Haarhaus (Ann. Chem. Pharm., exxxv, 164) 
obtained by the action of sodium amalgam upon nitraniline, is isomeric 
with diphenine, and not identical, as might have been expected, 
although it also yields 8 phenylene-diamine when acted upon by 
ammonium sulphide under pressure. 
C. S$. 


Contributions to the History of the Opium Alkaloids (Parts IV 
and V). By C. R. A. Wricur (Proc. Roy. Soc., vol. xx*). 


THESE papers contain a description of the products obtained by the 
action of hydriodic acid on morphine in presence of phosphorus, 
and of phosphoric acid on codeine. In the first case, whether the 
action takes place at 100°, 110°—115°, or at 130°, the same sub- 
stance results, viz., CesHgele2NyOw,4HI, or (4X + 6HI — 2H.0), where 
X represents a hypothetical base, C,;H,,NO;. In this respect mor- 
phine differs from codeine, which gives rise at these three tempera- 
tures respectively to three different products, viz., (4X + 6HI), 
(4X + 6HI — 2H,0), and 4Y + 6HI — 2H,0), where Y represents 
another hypothetical base, C,;H.:NO, (page 150 of this volume). 

The product from morphine appears to be identical with the second 
of these products from codeine, no difference being discernible in 
chemical reactions, physical properties, or physiological action. When 
long boiled with water, the elements of HI are removed in each case, 
the resulting products being also apparently identical in each case 
respectively. 

(4X + 6HI — 2H,0O) = HI + (4X + 5HI — 2H,0) 
(4X + 5HI — 2H,0O) = HI + (4X + 4HI — 2H,0). 

Before the second of these reactions is completed, in the case of the 
morphine derivative, a product is formed which may be either a mixture 
of 4X + 5HI — 2H.O) and (4X + 4HI — 2H,0) in equivalent quan- 
tities, or a single substance of formula (8X + 9HI — 4H,0O) = 
Cis6Hie. I NsO,8HI. A body of exactly the same constitution has also 
been obtained by the same process from the codeine derivative ; and as 
it does not seem probable that mixtures in equivalent quantities would 
be obtained in two distinct cases, it is inferred that the body is really a 
single substance, and not a mixture, an inference justified by the fact 
that a codeine derivative (described in the second of these papers) which 
undonbtedly contains Cys, (its formula being C13¢His31NsO2.8H1) has 
been obtained from a polymeride of codeine. Moreover, the experi- 
ments described in the second paper show that the group Cys is con- 
tained in substances that are derived from a lower polymeride of 
codeine than that from which these iodized bodies are derived, and 
hence they must contain at least C136. 


* Part iv, p. 203; part v, not yet published in the Proceedings. 
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Reasons are given for the conclusion that morphine is not (as was at 
first supposed) produced from codeine by the action of hydriodic acid. 
Although the resulting product is the same in each case, the reactions 
by which it is produced are different. With codeine, the reaction is 
probably 


4C,.H2,NO; + 14HI — Al, + 2H,.0 + CreHool.NyOw,4HI, 
and— 
C72HI2.NsOw,4H1 + 4HI a 4CH,I + CosH 2I.N,Oi,4H1. 


In other words, polymerisation precedes methyl elimination. With 
morphine— 


4C,;H:,NO, + 6HI — 2H.0 + CosHnI.N,Ou,4H1 ;sx 


hence the non-formation of Y bases from morphine is partly accounted 
for, the O of the (O.CH;) group in codeine (polymerised) being 
affected by the removal of CH;, and thus being in’ a quasi nascent 
state. 

From the previous work on codeine and morphine (partly in con- 
junction with the late Dr. Matthiessen) these conclusions are drawn :— 

(1.) The actions of HCl, HBr, and HI on these bases are entirely 
different, the first giving rise (principally) to products derived from 
ordinary (i.e., not polymerised) codeine; the second to bodies of this 
class, and also to “tetra” bases; and the last only to “ tetra” bases, 
with simultaneous addition of hydrogen. 

(2.) Probably polymerides containing— 


Cr, Cros, Ciu, 
Cos, OF Oise, 


are obtainable from the bases, and serve as the foundation for corre- 
sponding series of derivatives. (Researches in progress indicate that 
ordinary codeine and morphine contain respectively C3, and Cy, and 
not C,, and C,; as hitherto supposed. The lower formule are adhered 
to in this paper for clearness of comparison with the former papers.) 
From this facility of polymerisation the speculation is made that 
pyridine radicals may be contained in these bases, a speculation appa- 
rently borne out by experiments now in progress in conjunction with 
K. Ludwig Mayer. 
(3.) Codeine appears to be a species of methylic ether of morphine, 
their relative formule being (old formule, C,, and C,;)— 
C,,H,,NO —- and ©,,;H,;,NO { on 
Morphine. Codeine. 


and hence the same apomorphine is obtainable from both by the 
reactions— 


CuHuNO | OH = H,0 + C,,H,,NO}O". 


Morphine. Apomorphine. 
VOL. XXV. 2N 
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And— 


ovHuno { 90M 4 {8 = {By + Crtano { 
Codeine. Chlorocodide. 


O.CH; 
Cl. 


CuHyNO { OOH = {GI + CubfsNO (0". 


Chlorocodide. Apomorphine. 


(It appears not improbable, from researches in progress, that apomor- 
phine has a much higher formula than this, being probably CosHesN.O,, 
7.€., ® derivative from the Cs polymeride.) 

(4.) From Schiff’s distinction between phenols and anisols (Ann. 
Chem. Pharm., clix, 158), that the first give colours with ferric chloride 
and the second not, it is not improbable that codeine and morphine con- 
tain benzene radicals in their formule. 

Dr. Reginald Stocker finds that the physiological action of the 
derivatives (4X + 6HI — 2H.O) and (4X + 5HI — 2H,0) is the same 
whether these products are obtained from morphine or codeine. The 
action is not nearly so powerful as that of the HCl and HBr deriva- 
tives formerly described, the most marked symptoms observed (after 
doses of 0°1 to 0°5 gram of each compound had been given to an 
adult terrier by the mouth) being repeated defeecation in a short 
time, the stools being looser than ordinarily, and of a dark greenish 
colour. 


The previous results having led to the conviction that codeine and 
morphine are capable of forming polymerides containing in their for- 
mule double, treble, quadruple . . . . . the number of symbols 
contained in the formule of the original alkaloids respectively, experi- 
ments were made to obtain these polymerides before their further 
alteration by secondary reactions. The action of acetic acid on codeine 
was examined, with negative results, not more than traces of a com- 
pound (acetyl-codeine?) different from the original codeine being 
obtained after 64 hours’ digestion at 100° of 1 part of alkaloid to 3 of 
glacial acid. The action of phosphoric acid, however, was found to be 
precisely that anticipated, when pushed far enough. On boiling 1 part 
codeine, 8 glacial acid, and 5 of water very gently in an open vessel 
until the temperature rises to close upon 200°, a considerable quantity 
of the codeine becomes polymerised, forming simultaneously dicodeine, 
CrHeNsOu.* and tetracodeine, CyysHiesNs02, which are sharply distin- 
guished from codeine and from each other by their physical properties 
and chemical reactions. The first of these bases forms a crystalline 
hydrochloride, whose water of crystallisation is lost at 100°, the base 
itself being amorphous and immediately precipitated from its salts by 
sodium carbonate. (Codeine is crystalline, and not immediately pre- 
cipitated by sodium carbonate, and its hydrochloride loses none 
(Matthiessen and Wright, Proc. Roy. Soc., xviii, 87) of its water of 


* As mentioned in Part iv, experiments now in progress indicate that the formula 
of codeine is C3gH 42N 20¢, and not Oe H2,NO. 
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crystallisation on drying in the water-bath at a temperature probably 
slightly below 100°.) The second is amorphous, and forms amorphous 
salts, and differs from codeine and dicodeine by being insoluble in 
ether. 

The properties of these new polymerides suggested their respective 
identity with the “isomeride of codeine ’’ obtained by Matthiessen and 
Armstrong (this Journal [2], ix, 56), by the short-continued action of 
diluted sulphuric acid on codeine, and with the “amorphous codeine” 
of Anderson (Ed. Phil. Trans., vol. xx [1], p.57) obtained by the same 
agent after longer action. On repetition of the processes of these 
chemists, the resulting products were found to be apparently identical 
with the products of the action of phosphoric acid, with only this differ- 
ence, that Armstrong’s process appears to give rise to a small quantity 
of another polymeride (in addition to dicodeine), which is non-crystal- 
line and soluble in ether. Its hydrochloride utterly refuses to crystal- 
lise, and its reactions are different from those of either of the other 
polymerides. The dicodeine is separable from this by repeated crystalli- 
sation of its hydrochloride until the salt ceases to ‘give a blood-red 
coloration on addition of nitric acid, the tint produced by pure dicodeine 
being a yellow orange, not intense. From the circumstance that in 
many instances this polymeride exhibits similarity to dicodeine, but in 
others to tetracodeine, it is regarded as probably intermediate, .e., as 
tricodeine, CiosHi2gN Os. 

That dicodeine is capable of direct polymerisation to tetracodeine 
(i.e., that this latter is not produced’ from codeine directly, but through 
the first formation of dicodeine and its subsequent alteration), was 
shown by converting dicodeine into tetracodeine by the action of dilute 
sulphuric acid. No tricodeine was thereby produced, a result corrobo- 
rative of the formula attributed to this substance, in so far as it is 
thereby proved not to be a derivative of dicodeine, but to be produced 
directly from codeine by a polymerising reaction. 

Hydrochloric acid acts on these polymerides very differently. On 
tetracodeine it has no action whatever after six hours’ ebullition; with 
tricodeine at 100° for 1} hour it produces the following reaction :— 


Cys HixgN O1s,6H C1 = 6H,O > CrosHiigNeOi2,6HCl ; 


and with dicodeine the following :-— 


CrHyN,O.,4HCl + HC] = H,O + CyH,3CIN,On,4HCl. 


(With codeine, as will be shown in a future paper, the first action 
appears to be to produce an addition-product, thus :— 


CxsHyN.0,2HCl + HCl = Cy.H,CIN,O,,2HCI, 


from which water is subsequently eliminated.) 

This action therefore proves that dicodeine cannot have a formula 
less than C;,.H ,NsOys, for the resulting product, C;,Hs3CIN,On, is readily 
soluble in ether, and hence has not been formed by polymerisation of the 
dicodeine to the tetra series. ‘The reactions of codeine, however, lead 
to Cs,HyN2O, as the lowest formula consistent with it. reactions, and 


those of tetracodeine, as shown below, to CigHicsNsOQu, as its lowest 
Zn? 
- — 
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formula; hence the names. The product CysHi4N,O.2 from tricodeine 
much resembles in its properties the “ apocodeia”’ of Matthiessen and 
Burnside (Proc. Roy. Soc., xix, 71), produced by the action of zine 
chloride on codeine ; probably, therefore, this action gives rise to a 
mixture of “apo ”’ derivatives of the general formula (C;sHigNO2),,nHCl 
wherein the derivative in which n = 6 predominates. 

Hydriodic acid in conjunction with phosphorus acts on dicodeine and 
tetracodeine differently, the actions being instructive on comparison 
with that formerly shown (Part III) to take place with codeine. 
Tetracodeine gives rise to the reaction (on boiling until the boiling 
point has risen to 130°)— 


CisHg,N,02;.8HI + 10HI = 8CH,I1 + 2H,0 + Ci3¢Hisol2Ns022,8HI, 


the product being the hydriodide of a tetra base insoluble (or nearly 
so) in ether. 

Dicodeine becomes polymerised to a tetra base nearly insoluble in 
ether, but in addition to methyl-elimination, hydrogen-addition takes 
place— 


2(Cw»HyNsO.,4HT) + 17HI — I, + 4H.O + 8CH,I1 + 
Ci36HissINgO20.8HI, 


the formula of the product proving that the minimum formula of tetra- 
codeine must contain Cy, and not Cj, only. The hydrogen addition, 
however, does not go so far as it does when ordinary codeine is 
employed ; thus— 


Codeine at 100° produces .. 8(C,,;H,,.NO; + 
»  110°—115° ,, .. 8(C\,HiyNO; + 


H.) + 12HI. 
H.) + 12HI—4H,0. 
» uptol30° ,, .. 8(CyH»NO; + H,—0O)+ 12HI—4H,0. 
H 


Dicodeine up to 120° ,, .. 8(CuHiNO; + H) + 9HI—4H.O. 
Tetracodeine ,, 130° ,, .. 8(CiHigNOs) + 10HI—2H,0. 


Hence dicodeine is in this respect strictly intermediate between 
codeine and tetracodeine, and this result furnishes a further proof of 
the conclusion arrived at in Part IV, that the addition of hydrogen 
precedes polymerisation, and that hevetees morphine is not produced 
from codeine by the action of hydriodic acid ; for if polymerisation even 
to dicodeine took place, only H would be added on for C,;, and not H,, 
as is actually the case. 

The observed fact that the addition of the elements of HI precedes 
the elimination of H,O with codeine (as well as the same circumstance 
observed with HCl and codeine and HCl and morphine, according to 
experiments now in progress) tends to show that the action is not, as 
was at first supposed (Matthiessen and Wright, Proc. Roy. Soc., xviii, 
85), a true replacement of hydroxyl by iodine (or chlorine). This 
point is under examination. 

Dr. R. Stocker has examined the physiological action of the hydro- 
chlorides of these polymerides, 0°1 gram of the anhydrous salt being 
subcutaneously injected into adult cats and dogs. The main results of 
16 experiments are given at the end of the annexed table, and tend to 
show, together with the chemical and physical observations, that what- 
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ever may be the theoretical explanation of the process here termed poly- 
merisation (symbolically denoted by multiplication of the formula), it 
represents a true chemical reaction, 7.e., the production of a resulting 
body having different properties from those possessed by the original 
substance. 

From the known characters of the quinine and cinchonine isomerides, 
it seems not improbable that the different modifications are really 
polymerides ; and from certain observed properties and reactions of 
cotarnine and opianic acid (the decomposition-products of narcotine) 
the speculation is made that narcotine has probably double the formula 
hitherto ascribed to it; and from those of Matthiessen’s dimethylnor- 
narcotine, methylnornarcotine, and nornarcotine, it appears not im- 
probable that these bases are derivatives not of narcotine itself, but of 
its polymerides. Similarly the crystalline «nd amorphous modifications 
of thebaine described by Hesse (Ann. Chem. Pharm., cliii, 47) are 
probably dithebaine and tetrathebaine respectively. 

The following table exhibits the principal differences between 
codeine and its polymerides, above described :— 


Reagent, &e. Codeine. Dicodeine. Tricodeine. Tetracodeine. 
Alcohol. Soluble. Soluble. Soluble. Soluble. 
Ether. Soluble. Soluble. Soluble. Insoluble. 
Character of|/Crystalline;|Amorphous; | Amorphous; Amorphous ; 
base. stable in the! stable in the} very slowly} very _ slowly 
air. air. oxidizes while| oxidizes while 
moist. moist. 
Character of hy- |Crystallises with |Crystallises with | Non-crystalline;|Non-crystalline ; 
drochloride. 2H.20O for Cis; | 3HO for Cs; | extremely deli-| deliquescent. 
not lost at| lost at 100°,| quescent. 
100°. and partially 
at lower tem- 
peratures. 
Ferric chloride. | Nil. Nil, when pure.| No colour at | Reddish-purple 


Nitric acid. 

Potassium = di- 
chromate and 
sulphuric acid. 

Sodium carbon- 
ate and solu- 
tion of hydro- 
chloride. 


Caustic potash 
and solution 
of hydrochlo- 
ride. 


Light orange. 


Nil. 


No immediate 
precipitate ; 

crystals on 

standing. 


Oily precipitate 
if concentra- 
ted, becoming 
crystalline on 
standing ; not 
markedly so- 
luble in excess. 


Light orange. 
Nil. 


Instantaneous 
amorphous 
precipitate, but 
little soluble in 
excess. 

Oily precipitate 
if concentra- 
ted, not becom- 
ing crystalline ;| 
more dilute | 
solutions give | 
a white amor- | 
phous precipi- | 


tate, soluble in | 


’ 


large excess. | 


first ; reddish- 
purple on 
standing. 
Blood-red. 
Evanescent red. 


Same as dico- 
deine. 


Same as dico- 


deine. 


colour imme- 
diately. 


Blood-red. 
Evanescent red. 


Same as dico- 
deine. 


Same as dico- 
deine. 
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Reagent, &c. 


Codeine. 


Dicodeine. 


Tricodeine. 


Tetracodeine. 


Action of hydro- 
chloric acid 
not pushed to 
extreme. 


Action of hydri- 
odic acid in 
conjunction 
with phospho- 
rus. 


Action of sul- 
phuric acid 
not pushed to 
extreme. 


Formulainferred 
from above 
properties and 
reactions. 

Physiological ac- 
tion of 0-1 grm. 
of anhydrous 
hydrochloride, 
subcutaneously 
injected into 
adult cats. 


Product con- 
tains Cl for 
Cz3,; further 
action contains 
Cl, for C3. 
Polymerises to 
tetra series, 
forming bases 
derived from 
(C)7H2,NO3)s, 
or(C\7HaNO.)s; 
Hy; being added 
on for Cy in 
product, and 
CH; evolved 
for Cig in ori- 
ginal. 
Polymerises, 
forming suc- 
cessively di-, 
tri-, and tetra- 
codeine. 
C3gHy2N20¢. 


Extreme hyper- 
sensitiveness 
and cerebral 
congestion ; di- 
latation of 
pupils ; no 
diarrhea ; no 
vomiting in 
any instunce. 


Product 
tains 
Crp. 


con- 


Cl for 


Polymerises to 
tetra __ series, 
forming bases 
derived from 
(Cy7H9NO3)s, 
H being added 
on for Cy; in 
product, and 
CH; evolved 
for Cig in ori- 
ginal. 


Polymerises, 
forming tetra- 
codeine. 


C72HssN Oye. 


No hypersensi- 
tiveness nor 
cerebral con- 
gestion; dila- 
tation of pu- 
pils ; vomiting 
im every in- 
stance. 


With a dog pro- 
fuse diarrhea, 


_ without vomit- 


ing. 


H,O removed 
for Cig; pro- 
duct contains 
no basie Cl. 


CrosHi2gN6O\s. 


Hypersensitive- 
ness _ scarcely 
marked ; vomit- 
ing in some 
instances, in 
others saliva- 
tion and defx- 
cation. 


Nil. 


OH, removed, 
and HI added 
on (or I substi- 
tuted for OH), 
no hydrogen 
added on; 
CH; removed 
for Cis in 
original. 


Nil; further 
action proba- 
bly dehydrates 
and oxidizes. 


Ci4sH 6gN 3025. 


No __hypersen- 
sitiveness ; 
vomiting, sali- 
vation, or diar- 
rhea in every 
case ; great de- 
pression. 


With a dog pro- 
fuse salivation 
and depression. 


Chlorinated and Iodated Phenylic Mustard Oil. 


C. R. A. W. 


By S. M. 


LosanitscuH (Deut. Chem. Ges. Ber., iv, 156—158). 


1. Aw alcoholic solution of chloriniline, treated with bisulphide of 
carbon, gives, after proper purification, a urea, crystallising from 
alcohol in long, white needles, melting at 166°, and having the com- 
position— 

NH(C,H,Cl) 


C—S 


| 
NH(C.H,Cl). 


ORGANIC CHEMISTRY. 511 


An alcoholic solution of this substance, treated with alcoholic iodine 
solution, yields chlorophenylic mustard oil or chlophenyl isosulpho- 
C.H,Cl 


cyanate, CS } , in colourless needles, melting at 40°. This com- 


pound reacts with ammonia in the same manner as the other isosulpho- 
cyanic ethers, yielding a chlorinated phenyl-urea having the composi- 
NH(C,H,Cl) 


tion, C—S Heated with water in sealed tubes to 130°, the 


| 

NH, 
chlorophenylic isosulphocyanate is resolved into carbon dioxide, hydro- 
gen sulphide, and chloraniline., With absolute alcohol, on the other 
hand, it yields a semi-sulphuretted chlorophenyl-urethane— 


C,H; 


2. Iodaniline behaves with carbon bisulphide similarly to chlorani- me 
line. In the formation of the corresponding iodated phenylic mustard 2 
oil a residue is obtained, which, by treatment with alkali and precipita- 
NH(C,H,I) 


tion by acid, gives iodated triphenylguanidine, CN(C,H,I). 


NH(C,H,I1) 
A corresponding compound appears also to be formed in the prepara- 

tion of the chlorophenylic mustard oil. 
M. M. P. M. 


Action of Alkalis upon Lignite. By L. Scuinnerer and T. 
MorawskI (Deut. Chem. Ges. Ber., v, 185, &c.). 


On fusing lignite from Traunthal with three times its weight of caustic 
potash, pyrocatechin is formed; but this compound is not obtained if 
the lignite be previously exhausted with ether, which shows that it is 
formed from the bitumen of lignite. Pyrocatechin was also obtained 
from other lignites, but only from those which exhibit a distinct ligneous 
structure. Lignites of older formations do not yield pyrocatechin, 
and coal is not acted upon at all by fusing it with alkalis. 

C. S. 


By 


Tetronerythrin, a new Organic Colouring Matter. 
Dr. Mir (Pogg. Ann., cxlv, 170—174). 


Tuis substance is obtained from the red spots over the eyes of the 
black-cock and pheasant; also from the reddish parts of the trout, the 
crab, and the fruit of Phialopsis rubra. The colouring matter is 
soluble in chloroform; unchanged by caustic potash ; concentrated sul- 
phuric acid turns it indigo-blue, then black. It is also soluble in carbon 
bisulphide and ether. It differs from the colouring matter of blood. 


The author is engaged in investigating this substance. 
M. M. P. M. 
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Physiological Chemistry. 


The Quantity of Nitrogen in Muscular Tissue. By J. Nowak 
(Wien. Akad. Ber., lxiv [2], 359—376). 


AFTER commenting on the discrepancies in the percentage of nitrogen 
in muscular tissue, as given by W. Mayer, Playfair and Bockmann, 
Will, Voit, &c., the author inquires how such differences as 3 per cent., 
exhibited by the extremes of analyses by the above chemists, can be 
accounted for. Finding that the method of Will and Varrentrapp had 
been usually employed for estimating the amount of nitrogen, he was 
induced to test the accuracy of that method when applied to the nitro- 
genous constituents of the body not containing nitrogen oxides. 
Operating on uric and kynurenic acids, he found that both the method 
of Will and Varrentrapp, and that of Dumas yielded accurate and 
accordant results with uric acid; but that whilst the latter method 
yielded good results with kynurenic acid, Will’s method yielded dis- 
— figures, and the percentage of nitrogen found was much too 
ow. 

The muscular tissue employed for analysis was that of the horse, 
dog, ox, and man. It was carefully dried in the water-bath for 
48 hours, then over sulphuric acid. Duplicate experiments in all 
cases gave results which agreed very closely. 100 parts of beef yielded 
22°62—25°2; of horse-flesh 25°4—26°465; of dog’s flesh 26°233—28°452 ; 
and of human flesh 20°434 (a very lean subject) to 23°806 of dry sub- 
stance. A trace of ammonia was given off during the drying process. 
The dried flesh was analysed by both the above methods, several deter- 
minations being made and unusual precautions taken. 

On comparing the results obtained by Will’s method with those 
obtained by combustion with cupric oxide, it is manifest that the 
former method gives less nitrogen than the latter. Combustion with 
soda-lime does not drive off all the nitrogen in the form of ammonia. 
The discrepancies found in the two analyses of the same flesh made, 
according to Will’s method, were sometimes as much as 0°8 per cent., 
whilst by Dumas’s methol the variation never exceeded 0°04 per cent. 
for dried flesh. The deficit of nitrogen by Will’s method occasionally 
reached 3 per cent. 

The percentage of nitrogen in the undried flesh was— 


In the horse ........ jneeetenegas 3°506—4:020 
ie (A iiadan beens Sadhaens 3°528—4'310 
a Sieber wewe we vans wanees 3°443—3°780 
> BM Opgueedsnesdenaeae we 3°238—3'802 
In dry flesh— 
i cacewhins cenwkewwes 13°48—15°01 
cM erekhibscenenedcnnsxe 12°40—16:43 
—— alee eee eedesenes 15:00—15°92 
-  M secaedeeeeonas s606 % 14°61—16°02 


the analyses being made by Dumas’s method. 


PHYSIOLOGICAL CHEMISTRY. 513 


Analysis of Woman’s Milk. By A. Scuuxorrsxy (Deut. Chem. 
Ges. Ber., v, 75—77). 


Tue author shows that most methods employed for the analysis of 
milk do not give correct results, especially in the case of woman’s milk. 

The casein of woman’s milk differs from that of other milk in that it 
is not curdled thoroughly (if at all) by carbonic and acetic acids. The 
method of precipitating the casein by magnesium sulphate also gives 
unsatisfactory results. 

The methods in use for the estimation of fat are also imperfect, 
e.g., those in which gypsum or chalk is added to the milk, the result- 
ing mixture dried, and the fat extracted by exhausting with ether; the 
presence of fat in the residue may be indicated by the microscope. 
Apparently the ether is prevented from acting on the fat by the casein 
envelopes which surround the globules. 

Hoppe-Seyler has remedied this source of error by adding caustic 
potash to the milk, whereby the casein is decomposed. The potash 
however acts on the milk-sugar, forming decomposition- products, 
which dissolve in the ether together with the fat, and so vitiate the 
result. 

When a sufficient quantity of ether is added to woman’s milk, and 
the mixture is allowed to stand at rest for some days, two layers are 
formed—an upper one, thick and starch-like, and a lower, which is 
transparent. Strong alcohol (90—96 per cent.) added to this curdles it 
and precipitates the casein, whilst the fat floats on the top. 

The author, having studied these reactions, recommends the follow- 
ing method for the estimation of fat in woman’s milk:—20 c.c. of 
ether are added to 20 c.c. of the milk ; the mixture is stirred, and to it 
30 c.c. of strong alcohol are added. This mixture is allowed to stand for 
about 24 hours, in which time the milk-sugar separates in crystals on 
the sides of the vessel. The sugar and casein are filtered off and 
washed with anhydrous ether and strong alcohol; the filtrate and 
washings are evaporated on a water-bath till free from alcohol; and 
the residue is again treated with ether, then allowed to evaporate spon- 
taneously, and finally dried at 100° and weighed. 

C. C. 


Observations on some Instances of Colourless Bile. By E. 
RITTER (Compt. rend., lxxiv, 813—815). 


Gaut bladders have often been found containing a colourless fluid, which 
has usually been regarded as mucus. The author has examined a 
number of cases of this kind in the human subject and in animals, and 
on analysis of the fluid finds that it contains salts of bile-acids with 
small quantities of mineral salts, fat, and cholesterin, and traces of 
other organic matters, but without colouring matter. Observations on 
the subject are not yet sufficiently numerous and are too incomplete to 
admit of a satisfactory explanation; but the author points out that in 
several cases, especially in animals, the colourless bile accompanied 
jaundice, and in all cases the liver presented a condition of fatty dege- 
neration more or less advanced. 
Ww. a. F 


. 
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Artificial Conversion of Bilirubin into Urinary Colouring 
Matter. By R. Maty (Ann. Chem. Pharm., clxi, 368). 


Wuen bilirubin is dissolved in dilute soda or potash ley, and sodium 
amalgam added, air being excluded, no hydrogen is evolved, but the 
dark colour gradually lightens; after two or three days’ action the 
colour is yellow or bright brown-yellow and hydrogen is then evolved. 
Hydrochloric acid separates a pigment, which seems to be a weak acid; 
with alkalis it yields brown-yellow soluble salts, with heavy metals 
insoluble compounds separating in red flakes; it is readily soluble in 
alcohol, slightly in water, and readily in ammonia and alkalis, also in 
ether, liquid hydrocarbons, glacial acetic acid, and chloroform. Its 
spectrum has a characteristic dark black absorption-band, between the 
green and blue (Fraunhofer’s lines, } to F); this is more marked in 
acid solution than in alkaline. The author considers that this product 
is identical with the urobilin of Jaffé (Virchow’s Archiv., 47) from 
normal and febrile urine; it also agrees with the product from excre- 
ment obtained by Vaulair and Masius (Centralbl. f. d. Med. Wissensch., 
1871, No. 24), and with the urinary colouring matter obtained by 
Scherer ; it may be appropriately termed hydrobilirubin. It is not iden- 
tival with choletelin, althougb Heinsius and Campbell have considered 
this to be the same as the colouring matter of urine and feces. 
Biliverdin seems to act with sodium amalgam in a similar manner. 


C. R. A. W. 


On the Elimination of Alcohol. By A. Dupri (Proc. Roy. Soc., 
vol. xx, p. 268). 


Ir, after several days’ total abstinence, a certain quantity of alcohol be 
taken daily, and the amount of alcohol eliminated daily during the 
same time, by any one of the channels of elimination, be estimated, 
one of two things may happen. Firstly, the amount of alcohol elimi- 
nated per day may remain a constant quantity ; or secondly, the amount 
eliminated may at first increase from day to day, and become constant 
only after a shorter or longer continuance of the alcohol diet. The 
first case would prove that the daily dose of alcohol is also disposed of 
daily, none remaining behind to augment the next day’s elimination ; 
the second case would show that the daily dose is not disposed of within 
the twenty-four hours, but that it requires several days to be either 
eliminated or otherwise disposed of. In either case the amount elimi- 
nated, after elimination has become constant, will give the fraction 
eliminated from one day’s consumption. 

Guided by these considerations, the author has made a series of ex- 
periments in which the alcohol eliminated in breath and urine was 
estimated, Ist, under a continued alcohol diet ; 2nd, after a single dose 
of alcohol. 

In the first series 584°236 grams of absolute alcohol were taken in 
the course of 12 days. The amount of alcohol in both breath and 
urine was— 

On the Ist day .......... 0:0572 gram. 
ie OED Bos sc cccas 00497, 
jp PEED savevssess 0:0340 __,, 
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In the second experiment 24°54 grams of alcohol were taken in a 
single dose ; elimination ceased to be perceptible nine hours after the 
alcohol had been taken. The total amount eliminated in breath and 
urine was 0°3106 grm. 

The result of both series of experiments has led the author to the 
following conclusions :— 

First. The amount of alcohol eliminated per day does not increase 
with the continuance of the alcohol diet; therefore, all the alcohol 
consumed daily must, of necessity, be disposed of daily, and as it cer- 
tainly is not eliminated within that time, it must be destroyed in the 
system. 

Secondly. The elimination of alcohol following the taking of a dose, 
or doses, of alcohol is completed 24 hours after the last dose has been 
taken. 

Thirdly. The amount of alcohol eliminated in both breath and urine 
is a minute fraction only of the alcohol taken. 

In the course of these experiments the author found that a substance 
is normally contained in human urine which gives all the reactions 
usually employed for the detection of small quantities of alcohol. The 
nature of the substance, apparently not alcohol, could not, however, be 
determined, owing to the extremely minute quantity of it which is 
present in the urine. 

A. D. 


Examination of the Air in the Barracks at Aargau. By 
T. SrmLeER (Versuchs-Stationen Organ, xiv, 246—248). 


Tue largest chamber in the barracks had a capacity of 150,000 c. ft. ; 
in this room 500 French prisoners slept. The air was examined when 
the room was empty, and again early in the morning before the 
soldiers had risen. In the first case, the air contained 5°38 vols. of 
carbonic acid, in the latter 39°09 vols., per 10,000. The number of 
men was then reduced to 300, upon which their health perceptibly 


improved. 
R. W. 


Chemistry of Vegetable Physiology and Agriculture. 


Formation of Ozone by Plants. By C. Betuucci (Gazzetta 
Chimica Italiana, i, 687—690). 


Scouretren, Bineau, Kosmann, and de Luca, instituted experiments 
from the results of which they inferred that plants are sources 
of ozone, whilst Cloez (Ann. Chim. Phys. 1856) on the contrary 
showed conclusively that the apparent presence of ozone was due to 
other causes. He passed the aériform products from the plants through 
two tubes placed side by side, and containing iodised test-paper; one 
of these was exposed to the action of light, and the test-paper became 
coloured, whilst in the other which was protected from the light, it 
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remained unaltered, showing that the action was due, not to ozone 
evolved from the plants, but to the effects of moisture, oxygen, and light 
on the test-paper. The author has carefully repeated the experiments 
of Cloez, and devised new ones, in which he introduced into a large 
Woulfe’s bottle containing water saturated with carbonic anhydride, 
and to which a small quantity of potassium iodide and starch was 
added, sprigs and leaves of the following plants: Tawus baccata, Juni- 
perus virginiana, Abies vulgaris, Thuja orientalis, Prunus Laurocerasus, 
Buzxus sempervirens, and Chara fotida. The apparatus was then 
placed in bright sunshine, but no change was observable in the liquid, 
proving that the green parts of plants do not evolve ozone under the 
influence of the solar rays. 
C. E. G. 


Formation of Asparagine in Vetches. By A. Cossa (Gazzetta 
Chimica Italiana, i, 683—685). 


Piria found asparagine in vetches which had been grown exposed to 
bright light, as well as in those grown in darkness. Some years after 
Pasteur (Ann. Chim. Phys., 1857) grew a large quantity of vetches in 
the garden of the Academy at Strasburg, but did not obtain a trace of 
asparagine from 200 litres of the sap, whilst he found abundance in 
vetches grown in the same soil in a cellar. The author, therefore, grew 
some vetches in the month of July, and from a kilogram of those 
which had been exposed to light, he obtained 16°25 grams of pure 
asparagine, and from an equal weight of those grown in a cellar, he 
obtained 13°50 grams, the asparagine being proved to be identical in 
both cases; similar results were obtained in the months of August and 
September. 

Piria’s want of success probably arose from the circumstance that 
the sap of vetches, especially when grown exposed to light, readily 
ferments, the asparagine being decomposed and ammonium succinate 


being formed. 
C. E. G. 


Origin of the Chemical Work in the Production of Organic 
Matter in Chlorophyll-cells. By A. Meyer (Versuchs-Stationen 
Organ, xiv, 176—179). 

THIS is a reply to a statement by W. K6ppen, that the axioms laid 

down by Clausius with regard to the mechanical theory of heat, are 

insufficient to explain the operations of plant growth. 
R. W. 


The Mineral Constituents of Wheat-grain from the Develop- 
ment of the Ovary until over-ripe. By R. Hernricu (Ann. 
der Landwirltschaft, 1871, 31—50). 

THESE experiments were undertaken in order to ascertain the possible 


functions of the mineral matters in plants, and to determine the 
relations existing between their organic and inorganic constituents. 
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The grain was the part of the plant chosen for examination, as con- 
stituting the youngest and upper portions ; it is least likely to contain 
any excess of mineral matter beyond that required for its normal 
development, and so in it the ratios between the organic and inorganic 
constituents can be better ascertained. The grain was analysed at five 
different stages of development: Ist. The ovaries were collected whilst 
the wheat was still in flower. 2nd. Fourteen days later. 3rd. After 
another 14 days, when the wheat began to ripen. 4th. Seven days 
later, when the wheat was ripe and cut. 5th. Fourteen days after 
harvest, when over-ripe. The results obtained show that the potash 
remained throughout this time in a nearly fixed ratio to the dextrin 
and gummy matters, the lime to the cellulose, and the phosphoric acid 
to the albuminoids ; the ratios were— 


1 Potash to 10—11 Gummy matters. 
1 Lime to 41—43 Cellulose. 
1 Phosphoric acid to 1°8—2 Nitrogen. 


The starch had no fixed ratio to any of the mineral matters, but 
continued to increase relatively to them all, throughout the whole 
time. 

The author dwells principally on the ratio existing between the lime 
and the cellulose. The experiments of Payen and others show that 
although the young cell-membranes which are soft contain no ash-con- 
stituents, yet the older cell-walls contain a considerable quantity of 
lime which cannot be altogether removed by dilute acids. Also in the 
experiments of Hellriegel, in which plants were grown withcut lime 
by water-culture, the plants were without their normal firmness and 
stiffness. From these considerations it is suggested that the lime not 
only has a settled relation to the cellulose, but is necessary also to the 
normal hardness and stiffness of plants. The “ lodging” of corn, 
produced by high farming, is due to a deficiency of stiffness in the 
straw, and was formerly thought to proceed from a want of silica in an 
available form in the soil. But this theory is completely confuted by 
the water-culture experiments of Sachs and others, in which no silica 
was supplied, and yet the normal stiffness of the stalk was secured ; 
also by the fact that the straw of lodged corn contains just as much 
silica as that of unlodged. 

But the parts of plants which are distinguished by special hardness 
are rich in lime; thus the internodes of the wheat-stem contain in 
1,000 parts 1°78 of lime, and the harder nodes 4°73 of lime. 

Again, the ash of spring wood is much poorer in lime than that of 
autumn wood ; in the case of walnut, Richardson found 22 per cent. of 
lime in the ash of the spring wood, and 55 per cent. in the ash of the 
autumn wood. In consequence of these results, the author proposes, as 
a remedy for lodging, the employment of an artificial supply of lime in 
some readily available form, such as finely powdered chalk or gypsum, 
or dilute solution of calcium chloride, at the same time making use of 
thinner seeding, so that the lower parts of the plant may be exposed to 
sunlight, and the circulation of air facilitated. 


E. K. 
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Influence of River and Spring Water on Meadow-Grass. By 
A. Breyer (Ann. der Landwirltschaft, 1871, 165—170). 


A MIXTURE of common meadow-grass seeds was sown in pure quartz 
sand contained in boxes so arranged that water could trickle through 
them in imitation of water-meadows. 

The experiments continued over three years, one box being kept 
watered with river water,* and another with spring water: 

The first year no crop was obtained. The grasses did not flower in 
the second year, but tillered towards the end of the summer. 

During the third summer in the box watered with river-water, 
Holcus lunatus was almost exclusively developed, and the plants flowered 
and ripened, whilst in that watered with spring-water, the plants were 
in a great measure green. 

In the autumn the roots in the former were examined and found 
largely developed. In the last two years a total quantity of 20°067 
grams of dry grass was obtained from a surface of 6 inches square, 
derived from *3 gram of seeds. 

An experiment was also tried with an almost sterile soil, from which 
the finer particles had been washed out; this was kept moistened with 
distilled water. The seeds germinated well, and were vigorous during 
the first two summers, but refused to grow after. 

From the results obtained the author concludes— 

1. That meadow-grasses can come to full development by means of 
the food contained in spring or river-water, as represented by Vincent. 

2. That during the first period of growth from such dilute solutions, 
the food is devoted to the formation of roots, and that only after a 
large root-surface has been formed, can the organs above the surface 
obtain sufficient nourishment to arrive at maturity. 

3. That the quality of the water has a separate and distinct influence 
on the total produce and on the development of different grasses in the 
same mixture of seeds. With river-water, Holcus lanatus became 
developed in the mixture of grass-seed in a greatly preponderating 
proportion, whereas with spring-water few plants of Holcus lanatus 
developed ; but the produce of the mixed meadow-grasses was greater. 

4, That an apparently totally barren soil with proper irrigation can 


grow grasses for a short time. 
K. K. 


Experiments on Sugar-Beet. By A. H. Cuurcn (Trans. High. 
Agri. Soc. [4], iv, 85—92). 


A crop of white beet was grown in 1870, on the oolitic clay of the 
forest-marble ; no manure was used, nor had any been applied to the soil 
since 1866. The seed was sown in April. From the beginning of 
August the character of the crop was determined fortnightly, with the 
following results :— 


* This is called rain water (Regenwasser), but from the analysis given was 
evidently a river water.—E. K. 
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During the preceding fortnight. 


Beet taken up. | Leaf to | Sugar per 
| 100 root. cent. Mean Rain intent 


pe (inches) sugar 
ture F°. : iis cake 


August 10 ’ 65° 743 

Sassi! ae “ 61° 1-630 

September 7 p 57° 1°180 
1 1 


- i aaa 55° "485 
October 5 .....000- 2° 56° None 
Se rere rer. 5 ° 49° 2°494. 
November 2 3D 3° 49° 1°663 
Pe srr | 138 °ds 43° | ‘210 
= i eee 52 5 43° | 1°723 
December 28 ........ - , ani oon 
January 31.........- . Pao ee 


The roots, on November 2, averaged 13 lb.: being planted at the 
rate of 56,000 per acre, the yield was (by calculation) 375 tons. Beet- 
roots which run to seed in the autumn, contain about one-fifth less 
sugar than normal roots. 

R. W. 
Constituents of Yellow-Lupine Seed. By A. Bryer (Versuchs- 
Stationen Organ, xiv, 161—176). 


A section of the moist seed is strongly acid to litmus-paper. The 
author conclusively establishes the presence of citric acid. According 
to Ritthausen, malic and oxalic acids are present. 

Another ingredient is a viscid substance, soluble in alcohol; this the 
author did not succeed in obtaining pure. 

The seed contains two fats—a fluid fat extracted by cold ether; and 
a solid fat, obtained by treatment with hot alcohol after the extraction 
by ether. When purified, the percentage composition of the fluid fat 
is 75°7 C., 11°35 H., ‘098 P., 12852 O.; while that of the solid fat is 
72°68 C., 10°84 H., 1°56 P., 14°92 O. The amount of phosphorus in the 
solid fat is remarkable: it was quite free from adhering phosphates. 
Knop found 1°25 per cent. of phosphorus in a fat from a sugar-pea. 

The alkaloids of lupine-seed are best extracted by means of alcohol 
containing hydrochloric acid; when isolated they are found to be fluid 
bodies resembling conine. The author separates the alkaloids by the 
different solubility of their platinum salts. The platinum salt in- 
soluble in alcohol and in cold water, has the formula C,;H3.;N.0.Cle. PtC), ; 
the more soluble platinum salt has the formula C2HisN,0,.Cl,. PtCl,. 
The soluble platinum salt corresponds to an alkaloid soluble in water, 
and vice versa. 

Siewert has separated the two alkaloids by distillation. The one 
distilling at 216° corresponds to the insoluble platinum salt ; that dis- 
tilling at 261° to the soluble. Siewert’s formule for the alkaloids are 
in each case less, by a molecule of water, than those deduced from the 
above platinum salts. 

R. W. 
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Investigations on the Seeds of the Brassicez. By J. Scurouper 
(Versuchs-Stationen Organ, xiv, 179—194). 


THE author endeavours to determine those physical characteristics of 
the seeds in question, which would afford the means of identifying the 
seeds present in any given sample. Among seeds of the same descrip- 
tion, both colour and size vary. In the following table the average 
weight in grams of 1,000 seeds, and the weight of 1,000 of the heaviest 


and lightest seeds, are given :— 


Description of seed. Average. | Heaviest. | Lightest. 


| 
| 
Br. oleracea atrorubens .. 1. cc ceccveeceeeees | 4°417 5°850 | 3:°380 
Br. oleracea germanorum (white cabbage) ....| 4°267 5 690 3040 
Br. oleracea elliptica _ ae. 5-770 3-010 
Br. oleracea protojodusa (English blue Kohlrabi)} 3-971 5 490 2 540 
Br. oleracea caulorapa (white Kohilrabi)......| 3°349 5 *350 2 500 
Br. oleracea pracox (Savoy)... .seeeeveeees | 3°794 5 °450 2-320 
Br. oleracea bullata ‘a eeeeeersesexecc| see 4.670 2-070 
Br. oleracea Loudoni (brocoli) ..........006. 3 ‘600 5 °390 2-450 
Br. oleracea (cauliflower) ......0.+.e.005 | 3°534 5-430 2 +530 
Br. oleracea gemmifera (Brussels sprouts) ....| 3°108 4670 2 +210 
Br. oleracea selenisia ......cececcecceceseee! 8 °O15 4.360 1°710 
Br. oleracea sabellicd ......ccccveees 2-900 4.°430 1 ‘970 
Br. napus hyemalis (winter rape).......... 4667 6°320 | 3-000 
Br. napus annua (summer rape) ...... +6. 1‘901 | 2°460 1°390 
Br. rapa leucopyrgus (white turnip) ........)  2°268 | 3°:170 1-650 
Br. rapa leucoplax = seoeeee | 2°146 3-050 1-430 
Br. rapa biennis (stubble turnip) ............| = 2°142 2-820 1°470 
Br. rapa Teltoviensis (yellow turnip revel 1141 1°750 -920 
Br. nigra vulgaris (a variety of cabbage)......|  1°326 1 ‘$00 1-030 


In most cases a rather larger proportion of the heavier seeds ger- 
minated than of the lighter ones, but this was not universal. 

It was found possible to discriminate the seeds to some extent by 
means of a microscopic examination of the sections of their shells; 
the characteristic structure was in all cases towards the exterior of the 
shell. All the varieties of Brassica oleracea form one group, Brassica 
napus and rapa a second group, and Brassica nigra a third group, on 
this system of classification. Woodcuts of the three characteristic 


sections are given. 
R. W. 


Valuation of Commercial Feeding Stuffs. By H. Scuurrze 
(Ann. der Landwirltschaft, 1871, 347—356). 


By affixing money values to the effective constituents of feeding mate- 
rials, their different digestibility in distinct classes of food being taken 
into account, the author endeavours to arrive at the comparative value 
of feeding siufis. Our knowledge of the digestibility of the various 
constituents of food is still scanty. The author allows for the albumi- 
noids, fat or oil and soluble carbohydrates in corn, roots and their pro- 
ducts the prices originally suggested by Grouven. In oil-cakes 75 per 
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cent. of the albuminoids and the whole of the other constituents are 
reckoned effective. 

In green foods 62°5 per cent., and in hay and straw 50 per cent. of 
the albuminoids. In these last two classes only 40 per cent. of the oil 
is allowed as serviceable, since chlorophyll and resin are included with 
it in analysis ; the full value is affixed to the other carbohydrates. 

A list of the money values of the principal commercial feeding stuffs 
thus estimated is given, by comparing which with the market price, it 
is thought that the agriculturist may be enabled to find in what form 
he can purchase the desired food most advantageously. Satisfactory 
results will only be obtained when foods of a similar nature are com- 


pared. 
K. K. 


Humus-substances of the Soil. By W. Dermer (Versuchs- 
Stationen Organ, xiv, 248—300). 


Tue humic acid obtained by Mulder contained 3—5 per cent. of nitro- 
gen; the author endeavoured to prepare a purer substance. Peat, and 
various kinds of peaty soil, were extracted with solution of potassium 
carbonate, the solution precipitated by hydrochloric acid, and the pre- 
cipitate subjected to a great number of purifying processes. The 
humic acid was finally precipitated from its solution in boiling water 
by the addition of hydrochloric acid; it then contained only *179 per 
cent. of nitrogen. The nitrogen present in the earlier stages of purifi- 
cation did not exist as ammonia. The purified humic acid, dried at 
120°, gave a mean percentage of 59°75 C., 4°61 H., agreeing with the 
formula C..H,s0,; the composition of the salts shows, however, that 
the true formula is Cg9H54Oo7. 

Humic acid is amorphous. It begins to decompose at 145°. When 
undried, it dissolves in 8333 parts of water at 6°, and in 625 parts at 
100° ; after drying it requires 13784 parts of boiling water for solution. 
The presence of salts diminishes its solubility. It is more soluble in 
phosphoric acid than in other acids. Humic acid reddens litmus ; it 
expels carbonic acid from metallic carbonates, forming insoluble com- 
pounds, save with alkalis. Its solution in ammonia leaves, when dried, 
a substance having the formula CgHis(NH4),O2, which is soluble in 
2°2 pis. of water. Metallic salts occasion precipitates in ammonium 
humate. The precipitate by calcium chloride has the formula 
CooHssCas(NHy).O.,;; that by ferric chloride has the formula 
CooHs6(F'e2)”'( NH,)202;; the precipitate by silver nitrate is CgoHyAgsOx. 
All these compounds are amorphous. 

The acid prepared from brown peat (called ulmic acid by Mulder) is 
identical in composition and properties with that obtained from black 
peat. Humin, the insoluble humus-substance, is difficult to obtain free 
from undecomposed vegetable fibre. Crenic and apocrenic acids appear 
to be products of the oxidation of humic acid. 

The changes which peat undergoes during its formation are shown 
by the following analyses of samples from Nienwalder Moor. The 
samples were dried at 120° :— 
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Composition of organic substance 
oe Ash per par aoe, 
Description of peat. pane. 9 1 
rerun 
Brown peat, from surface......+....- 2-719 80 | 57°75 | 5°43 | 36°02 
Nearly black peat, at 7 feet ..... cove] 7°423 re 10 | 62°02 | 5°21 | 30°67 
Black peat, at 14 feet ..........0-4. 9°164 | 4°05 | 64°07 | 5°01 | 26°87 
| 


The amount of humus in a soil is best ascertained by oxidation with 
potassium bichromate, and estimation of the carbonic acid evolved. A 
moderate quantity of humus improves soil in many ways. From its 
dark colour humus is a good absorbent of heat; its specific heat is 
much above that of soil; it is a hygroscopic substance, and greatly 
increases the water-holding power of sandy soils; it has the power of 
absorbing ammonia; by its decomposition it is a source of carbonic 
acid; the mechanical condition of most soils is improved by its pre- 
sence. When, however, humus is present in excessive quantity, it acts 
injuriously, by deoxidising ferric salts, and in other ways. Experi- 
mental data are given for most of these statements. 

Humic acid is a strictly colloid body, and cannot, therefore, directly 


serve for the nourishment of plants. 
R. W. 


Water-holding Power of Soil and Soil-constituents. By 
C. TREUTLER (Versuchs-Stationen Organ, xiv, 301—307). 


100 parts of each of the following substarces retained, after draining 
24 hours in a funnel, the following amounts of water :—Fine soil, 682 ; 
quartz sand, 28; powdered chalk, 50; quicklime, 122 ; magnesia, 460 ; 
bone-meal, 92. The experiment with magnesia lasted 2—3 days. 
Mixtures of these substances retained somewhat /ess water than was 
calculated from the absorbing power of their ingredients. Soil mixed 
with quicklime retained, however, rather more than the calculated 
amount of water. 
R. W. 


Composition of Farmyard-manure. By T. Anperson (Trans. 
High. Agri. Soe. [4], iv, 321). 


Samptes of farmyard-manure from eight superior farms in Scotland 
were analysed. The following table shows the mean composition, and 
the highest and lowest percentages found :— 
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Mean. | Highest. Lowest. 
PR est cht cee se Sanwa ohana ene 72°48 | 83 -02 58 64 
CO errr 13 “94 | 21°68 7°24 
RUD Fic weak ews. <a ose Moree eee dom 32 60 ‘10 
Soda .. slat hecn area ae aie 16 | 39 ‘07 
[eee oh) "95 *30 
MD clei gion pesos is pence en as 702 12 traces 
ree ae 31s 62 ‘09 
EIN oie oa bos ssw aw ae 12 *15 06 
Carbonic acid and chlorine .......... 52 — -- 
Ferric oxide and alumina ............ 45 83 traces 
WT eb dasa sede enn +0 11°09 18°36 3°74 

100-00 | 
Nitrogen ........sscececescceceeece| 38 | 49 19 

R. W. 


On the Sources of the Salts of Potash and their Use as Manures. By 
T. ANDERSON (Trans. High. Agri, Soc., [4], iv, 303—317). 


Composition and Agricultural Value of Earth-Closet Manure. 
By A. VoELcKER (Jour. Roy. Agri. Soc. [2], viii, 185—203). 
Mou r’s earth-closets are efficient in a sanitary point of view; they are 
specially adapted for use in villages. Dry, sifted earth is employed to 
cover the deposit. After a time the whole is mixed, and, when dry, is 
used again. arth containing clay may be used five times over. 
Analyses of the manure obtained at Wakefield prison showed that the 
nitrogen in the dry soil increased by ‘066 per cent., and the phosphoric 
acid by ‘11 per cent., each time the soil was made use of. Ina trial 
made by Dr. Gilbert, the nitrogen increased by ‘155 per cent. Calcu- 
lation also shows the low value of such mauure. Reckoning the excreta 
of one person as worth 9s. per annum, and supposing (according to 
Mr. Moule) that 1 ton of earth will serve 25 persons for a year, the 
value of a ton could not exceed 22s. 6d.; but as the greater part of the 
urine will not be collected, the money value will probably be only one- 
third of this, or 7s. 6d. 
R. W. 


Analytical Chemistry. 


Further Observations on the Estimation of Chlorine by 
Ammonio-ferrous Sulphate. By E. Biurz (Arch. Pharm. [2], 
excix, Y7—106). 

Soon after the publication of the author’s first paper on this subject, a 

statement was made in the Pharm. Zeitung, No. 43, that more satis- 
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factory results could be obtained by this method by heating the solu- 
tions prior to the addition of permanganate. The author, however, 
has found that even then the results are less exact than when, as he 
proposed, the solution of the double salt is strongly acidified before the 
addition of chlorine water. The author has further observed that if 
chlorine-water be added in sufficient quantity to oxidize the whole of 
the ferrous oxide present, some remains unoxidized, whilst hypochlorous 
acid is formed. He considers, therefore, that tie double salt is value- 


less for the determination of chlorine. 
A. F. 


Sodium Sulphide as a Blow-pipe Reagent. By Juan (Dingl. 


Polyt. J., eciii, 242). 


Tue body to be examined is fused with borax in the inner flame ; 
sodium sulphide is added to the bead, which is again heated in the same 
flame. [ron, lead, bismuth, nickel, cobalt, palladium, thallium, silver, 
copper, uranium, &c., give a brown or black opaque mass; zinc a white 
opaque bead ; cadmium a scarlet-red bead when hot, yellow when cold ; 
manganese dirty chestnut-brown; gold and platinum a clear trans- 
parent mahogany-coloured mass; zinc a transparent yellowish-brown 
one; chromium gives green; arsenic and antimony a colourless clear 
mass; and vanadium and iridium a blood-red bead. 
C. H. G. 


The Spectra of Manganese in Blowpipe Beads. By Cuarues 
Horner (Chem. News, xxv, 139). 


Very small quantities of manganese, contained in blowpipe-beads, may 
be readily detected by examining the latter with the micro-spectroscope. 
The beads are prepared by fusing a trace of oxide with a small 
quantity of potassium chlorate in a platinum loop, the heat being care- 
fully adjusted so that a pink and not a greenish-coloured bead is 
obtained. The pink bead, when strongly illuminated and examined 
with the spectrum microscope, exhibits three well-defined absorption- 
bands, lying between D and b, the bands being more or less distinct, 
according to the quantity of manganese present. 

The green bead gives a somewhat less definite spectrum, consisting of 
two bands, one broad band covering the sodium line, and a very narrow 
band in the orange ray. The traces of manganese contained in 
minerals may be readily detected in this manner, even when the colour 
of the bead is disguised by the presence of other substances. 


J. W. 


Estimation of Combined Carbonic Acidin Water. By 
Epwarp Nicuoison (Chem. News, xxv, 137). 


Tue subject matter of this paper relates almost entirely to the practical 
working of a process devised by M. Lory, for the estimation of car- 
bonates in potable waters, respecting which the author adduces evi- 
dence showing that it is perfectly worthless as a quantitative method. 


Kent: 


RET 
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The process, which is rather an extraordinary one, is quoted from 
Dr. Parke’s “ Manual of Hygiene ;” it consists essentially in the em- 
ployment of an acid solution of copper phosphate (or any similar 
compound, soluble in hydrochloric acid, without decomposition), which, 
having been standardised against a solution of sodium carbonate, is 
afterwards added to the water to be tested in such quantity that the 
precipitate which first appears is exactly redissolved. From the volume 
of solution consumed, the proportion of alkaline or earthy carbonate is 
calculated. 

It is obvious that the precipitation of the phosphate by an alkaline 
solution, and the subsequent re-solution of the precipitate, depend 
entirely upon the acidity of the original solution, and not in any way 
upon the proportion of carbonates present; it is, therefore, liable to 
great variation in this respect; and since any solution possessing an 
alkaline reaction gives a similar indication, whether it contains caustic 
alkali, a carbonate, silicate, phosphate, or borate, the process on the 
whole must be considered objectionable, it being likely to lead the 
analyst to positively erroneous results. 

The author does not offer any modification or improvement upon the 
methods which are usually adopted for the estimation of combined 
carbonic acid in waters. 

J. W. 


The State of Combination of Silicic and Carbonic Acids in 
Water. By Epwarp Nicuotson (Chem. News, exxv, 171). 


Tue amount of silicic acid and alumina contained in potable waters is 
generally so small, that in the statement of analyses where a formula 
is given for the saline combinations considered to be present, it is usual 
to leave silica and alumina uncombined. The author takes objection to 
this plan of tabulating the results, more especially as he finds that in 
the waters of India, silicic acid is by no means an insignificant con- 
stituent; and he has, therefore, endeavoured to ascertain the most 
probable combinations in which these compounds are contained in 
waters. 

In order to show that silicic acid does not exist in water in an un- 
combined state, a sample containing as much as 8 centigrams per litre, 
was submitted to dialysis, from which 98 per cent. of silicic acid passed 
through the dialyser. This was considered sufficient proof that the 
silica must have been present in the form of soluble silicate. The 
conditions and properties of this silicate were afterwards ascertained 
by partially evaporating given quantities of the water, both in open and 
in closed vessels, and by submitting the solution as well as the deposit 
which occurred, to frequent analysis. It was found that after concen- 
trating the water to one-half of its original bulk, 98°0 per cent. of the 
silica still remained in solution, but that when the evaporation was 
carried to dryness, the residue gently ignited, and treated with boiling 
water, 90 per cent. only of the silica passed into solution; and 
generally, that in waters containing both alkaline and earthy salts, pro- 


vided atmospheric carbonic acid be excluded, the ratio of silicic acid 
202 


——— 


———— 
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deposited to that which remained in solution, depended materially upon 
the extent to which the evaporation was carried. 

It would appear that the alkaline, earthy, and aluminous silicates 
differ considerably in solubility ; the aluminous silicate being the least 
soluble is deposited when the water has been concentrated to about 
one-half; magnesium silicate is deposited only towards the end of the 
evaporation, while sodium silicate being perfectly soluble remains in 
solution to the last. 

The sodium silicate, however, is liable to be decomposed by atmo- 
spheric carbonic acid, which eliminates the silicic acid slowly during 
evaporation ; and, further, when the residue is ignited in presence of 
calcium carbonate, nearly the whole of the silica combines with the 
calcium, forming insoluble calcium silicate. 

The author does not, after all, give any very definite rules by which 
the combinations of silicic acid with aluminium, magnesium, and 
sodium may be adjusted; on the contrary, it appears to be distributed 
among them in a somewhat arbitrary manner. He would seem to 
imply, however, that after a water has been concentrated to about one- 
half of its bulk, and the deposit analysed, if silicic acid be found in 
presence of aluminium and magnesium, the quantity so found may be 
considered to be in combination with these bases, while any excess of 


silica subsequently obtained is to be reckoned as alkaline silicate. 
J. W. 


Modification of Dumas’ Method for the Estimation of Nitrogen 
in Organic Bodies. By L. Kussier (Compt. rend., lxxiv, 683). 


THE combustion of the organic substance by means of oxide of copper, 
is conducted in the usual manner, but the gases produced are not 
directly collected in a graduated cylinder, but are received in a small 
caoutchouc bag, the latter being placed between the combustion-tube 
and the cylinder in which the gas is to be finally measured. 

Before attaching the bag to the combustion-tube, some caustic soda 
solution is poured into it in order to absorb the carbonic anhydride ; 
and during the combustion the whole absorption-apparatus is kept 
below the surface of water to prevent possible loss of gas by transfu- 
sion. When the operation is complete, the bag is emptied under water, 
and the contents collected and measured in the graduated glass jar. 


J. W. 


Detection and Estimation of Paraffin in Stearin Candles. 
By M. Hock (Dingl. Polyt. J., eciii, 313—315). 


Makers of stearin candles mix paraffin with the fatty mass in quantities 
up to 20 per cent. Paraffin candle makers also mix stearic acid with 
their paraffin and attribute valuable properties to such a mixture, as far 
as candle-making is concerned. The attempt to determine if paraffin be 
present, and if so, to get some approximate idea of the quantity, in a 
sample of stearin and vice versd, by means of the comparison of the 
melting point and specific gravity of such a mixture is shown to be use- 
less, as these vary according to the source from which the paraffin is 
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obtained, as also in the case of the stearic acid, since the pure com- 
mercial article is by no means a chemically pure article. 

A good method for detecting the presence of stearic acid in paraffin 
has been devised by R. Wagner, viz., by treating a boiling solution of 
the paraffin in alcohol with an alcoholic solution of neutral lead acetate, 
when, if stearic acid be present, a dense floccular precipitate appears, 
but none if it be absent. The best method, and one which can be used 
quantitatively as well as qualitatively, is described as follows :—Not less 
than five grams of the candle are taken and treated with warm solution 
of potassium hydrate, which must not be too concentrated. A soap is 
formed with the stearic acid, whilst the paraffin is left unaltered. 
Sodium chloride is thrown into the solution, whereby the soap is sepa- 
rated out as a soda soap, and in precipitating takes down the paraffin 
with it. The soap obtained is thrown on the filter and washed with 
cold water or very dilute spirits of wine. Thus, firstly, the sodium 
chloride is washed out, and finally, the soap is hrought into solution 
and likewise washed through the filter, leaving the paraffin, which is 
then dried at a temperature below 35° C. so as not to fuse it. The 
paraffin is then treated on the filter with ether, and after repeated 
washing with this solvent, the ethereal solution is carefully evaporated 
in a weighed porcelain crucible, in the water-bath, at a low tempera- 
ture. The residue consisting of the paraffin is then weighed, and the 
stearic acid is estimated by difference. 

W. S. 


On Colour Estimation. By C. Stammer (Dingl. Polyt. J., cciii, 
137). 


THE instrument described is a cheaper and improved form of the chro- 
moscope, invented by the author. For use in sugar factories it is pro- 
vided with a set of coloured glasses, to be used as colour-standards 
with which to compare the various products of the factory when brought 
into solutions of the same degree of sugar-contents. 

C. H. G. 


A New Colorimeter. By Satuuron (Dingl. Polyt. J., cciii, 141). 


TuIs consists essentially of two glass troughs, with parallel sides placed 
edge to edge. The standard colour, in solution, is placed in one and 
the sample to be tested in the other. Light is thrown through both 
from a mirror and then water is added to the darker of the two, from a 
burette, till equality of tint is obtained. The apparatus is mounted on 
a suitable casing and stand. A woodcut is given. ine 


Method of quickly drying Flasks, &c., and adapting Wide to 
Narrow Tubes. By G. Zurrnow (Pogg. Ann., cxlv, 170). 
1. Simply wash out the flask with alcohol, then with ether, and 


blow in air while heating. 
2. Draw out the wider tube till it is of the same diameter as the 


narrower one. 


M. M. P. M. 
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A simple Quicksilver Lute. By H. Karsten (Deut. Chem. Ges. 
Ber., v, 282). 
In cases where tubes cannot be connected by india-rubber, corks, &c., 
the author makes a gas-tight junction by making the two tubes to be 
joined vertical, the lower one capable of sliding within the other; when 
in this position the open end of the upper or outer tube is surrounded 
by mercury retained by a cap, through the bottom of which the smaller 
tube passes. The whole apparatus is most easily constructed, and can 
readily be taken to pieces and put together again. 
C. R. A. W. 


Technical Chemistry. 


Mixing of Hydraulic Lime. By V. Warvrua (Dingl. Polyt. J., 
ecii, 527—532). 
Ir was found that mixing even 15 per cent. of nearly pure unslaked 
lime with a natural hydraulic lime, made from a somewhat silicious 
marl, did not in any way interfere with the hardening power of the 
latter, but that when it was attempted to substitute ferruginous silici- 
ous lime, the mass, after binding, fell to powder when immersed in 
water. The explanation of this curious fact is found in the circum- 
stance that the slaking of the impure, dead-burnt lime does not take 
place till after the cement has set, and that the consequent swelling 
causes the mass to break up. 
ee 


Observations and Experiments on the Origin of the Hydraulic 
Powers of Mortars and Cements. By F. Kyapp (Dingl. Polyt. 
J., ecii, 513—527). 

Dr. Kwaprp discusses this question by the light of experiments published 

by Schott and others, and shows that the hydraulic properties of a 

cement depend as much, or more, on its mechanical state as on its 

chemical composition. Schott has shown that the coarse sandy parts 
of Portland cement are possessed of very slight powers of hardening 
under water, but if they be rubbed to a fine meai the resulting powder 
has all the properties of the original fine cement. From this and other 
parallel facts it is concluded that a cement (when dry or only just 
mixed with water) must have a great number of points of contact 
between its particles, so that when the hydration takes place they 
should become, as it were, grown together. 

C. H. G. 


Talmi-gold. By Cuemens WINKLER (Ding. Polyt. J., cciii, 
294.— 302). 
As the result of the great competition in the gilded jewellery manu- 
facture, the prices have been pressed down lower and lower, and conse- 
quently the quality of the articles has suffered in a somewhat similar 
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ratio, until at length in Paris, Vienna, and other towns, articles 
are being freely sold as gilded, gold-plated, or as composed of a newly 
discovered species of gold (talmi-gold), which in fact contain little more 
than a trace of the true noble metal, generally as a thin plating, either 
of the pure metal or more usually of an alloy containing from 0°05 to 
0°97 per cent. thereof, and frequently none at all. This talmi-gold was 
first used in Paris for the manufacture of ornamental wares, trinkets, 
&c., and these articles possessed great beauty and durability. The 
material for the preparation of the talmi- gold articles is obtained by 
rolling out gold-plated copper, pinchbeck, or brass plates, or drawing 
out to wire, | in which processes the underlying copper, pinchbeck, &c. 
still retain their gold covering, which not only possesses remarkable 
strength, but is also more intimately united with these underlying 
metals, adheres more closely, and has not the porosity of the layer 
deposited in electro-gilding. The amount of gold contained in talmi- 
gold used in plating other metals or alloys seldom exceeds 1 per cent., 
and yet this offers great resistance to atmospheric action, sulpharous 
vapours, &c. The following i is the result of the analysis of a portion of 
a talmi-gold chain, which for four years had been worn constantly with- 
out the least deterioration by tarnishing, &c, :—Copper, 89°88 per cent. ; 
zinc, 9°32 (overlaid portion) ; gold, 1° 03 (contained as gilt covering). 
On treatment with nitvic acid, the central portion was dissolved, leaving 
the gilt covering in thin, partially corroded tubes. 

W. S. 


Occurrence of Copper in Cajuput Oil. By Epwarp Histrep 
(Pharm. J. Trans. [3], ii, 804). 


THE presence of copper in cajuput oil was first observed by Guibourt, 
who found, on the examination of a certain specimen, as much as 0°0274 
per cent.; at the present day, however, the actual occurrence of copper 
in well-authenticated samples of oil has been much doubted, more 
especially since the investigations of later chemists, have, as a rule, 
failed to corroborote the experiments of Guibourt. 

The author having had placed at his disposal several samples of oil, 
the origin of which could be distinctly traced, submitted them, together 
with others obtained from commercial sources, to careful examination, 
and succeeded in obtaining, in every instance without distinction, 
abundant indications of the presence of copper. 

It appears that cajuput oil, though naturally possessing a green 
colour, becomes perfectly colourless when redistilled. This colourless 
oil acts readily upon metallic copper, and in a few days re-acquires a 
green colour; the quantity of copper dissolved is, however, too small to 
render the oil unfit for medicinal use. 

J. W. 


On the Action of Bone Charcoal in Sugar-making. By C. 
WERNEKINCK (Dingl. Polyt. J., eciti, 60—66). 


THE author, starting from previously known facts, frames an hypo- 
thesis to account for the action of animal charcoal in decolorising 
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vegetable solutions and in absorbing lime from a solution of sugar- 
lime. He connects the undoubted fact that such charcoal absorbs and 
condenses large quantities of the atmospheric gases with the powers 
named, by assuming that the decolorising power is due to the oxidising 
power of condensed oxygen, and the lime-absorbing action to the car- 
bonic acid contained in the pores. He does not quote any experiments 


in support of his view. 
©. H. G. 


[The abstractor can state that animal charcoal deprived of its gases 
by heating to redness in a Sprengel vacuum, is capable of decolorising a 
solution deprived of dissolved air (and retained in vacuo) as perfectly 
as the ordinary material. | 


Method of Separating Oxide of Iron from Raw Sugar. (Dingl. 
Polyt. J., eciii, 325.) 


Messrs. Drummond and Sterry Hunt have lately taken out a patent for 
the above purpose. The method is briefly as follows :—To the solution 
of sugar, milk of lime is added till it becomes faintly alkaline. Then 
barium- or calcium-sulphide is added in powder, but preferably in solu- 
tion ; and the whole is well stirred up whilst it is heated to a tempera- 
ture between 38° and 65°C. If now the solution communicates a dark 
shade to a piece of paper moistened with lead acetate, the quantity of 
sulphide added is sufficient, if not, more is added. A solution of mag- 
nesium sulphate is next added, 1} pounds of this salt being used for 
every pound of barium sulphide or half pound of calcium sulphide 
employed. The whole is well stirred and heated. A small addition of 
blood or white of egg accelerates the subsequent filtration, when the 
sugar is ready for the refining process. In most cases two or three 
pounds of barium sulphide or half as much calcium sulphide, are suffi- 
cient for the ton of sugar. In the process described, the iron which is 
contained in the sugar solution as oxide, is precipitated as sulphide, 
and the excess of barium (or calcium) sulphide employed, is removed 
by the magnesium sulphate:subsequently added, a very unstable mag- 
nesium sulphide remaining. 

The mixed oxide of iron and barium (or calcium) sulphate are finally 
removed by filtration. ; 

W. S. 


Examination of German and other Wines. By G. GLAssner 
(Arch. Pharm. [2], exlix, 117). 

‘ne percentage of alcohol was deduced from the specific gravity of the 

distillate, and the grape sugar by standard copper solution; the 

extract was dried at 100°, the author considering that 120°, the 

temperature employed by many, is apt to cause decomposition. 
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Per cent. 
Name of wine. of | Grape | Free Extract.| Ash. 
aleohol, | 8°82": acid. 
ALCONOL, | 
—= 
GE. Mocdhastmser.. ...6..000cc00000s ..| 9°613 | 0°329 0-461] 2-463 |0°179 
68. Laubenheimer..... | 9°994 | 0°417 |0°563 | 2° 736 |0°198 
68. Markgriifler..... | §°182 0°215 |0°515| 1°854 |0°187 
68. Wachenheimer * | 8°200 | 0:°491 |0°558| 38:°801 |0°192 
68. Bodenheimer ............cceees| 10°542 0°333 |0°441 1°874 |0°186 
65. Wachenheimer | $984 0-294 0°529| 2-150 |0-202 
65. Erbacher ........ +0 9:°927 | 9°510 0°515| 2-628 |0°190 
65. Forster Traminer ..........++-.] 9°569 | 0°474 |0°561 2°444 |0°182 
65. Riidesheimer 8-989 0°454 |0°514| 2-916 |0°180 
68. Diirkheimer. . 7:994 | 0263 |0°480| 2-166 |0°171 
€8. Hambacher . " secsvocceeve| 9 988 | O°2365 (O°35701 2:146 19°178 
68. Niersteiner Rdibacker ee ere 8°981 | 1°252 0°479| 3:°120 |0°184 
68. Ziircher Seewein. seccccccee| 7°094] O0:°089 |0°650} 1:°693 | 0°162 
Rother Ne vaenlvnee ger 9-630 0°132 |0°415| 2°440 |}0°185 
65. Casteler v. Schlossberg . pees ..| 8°271 | 0:°125 |0°550| 1°795 |0°178 
67. Hallauer (Canton Schaffh ausen) --| 8°700 |} 0:°104 }0°381| 2°505 | 0°27 
65. Schloss Lenzburger Riessling | V Fez 0°166 0°600| 2:°422 |0°246 
65. Jacobsberger r 9-414 0°128 |0°392 2°138 |0°279 
67. Yvorne (W: aadt).. ..| 9°207 | 0°167 |0°533 ds "824 |0°195 
Tokayer .... ee | 16 °836 | 11 :°363 |0°251 —- 
Xeres sigh ecuiaeataioencer an’ 3°571 |0°427; — — 
Malaga. eee — = = — 
Petit “Medoe Bordea aux . ..+-| 10°543 = --- — —- 
es ie — — | _— — 
errr ..| 9°782; — —— — — 
Chateau Larose .. seeseenache! 7572) — —_j— — 
| 


C. R. A. W. 


Spontaneously Inflammable Loaded Silk. (Dingl. Polyt. J., 
ecill, 245). 
Sampves of silk loaded with picrate of lead, were found to ignite by 
themselves while in the railway waggon. Rubbing such silk between 
two stones was often sufficient to set it burning. 
C. H. G. 


Night-violet. By A. Craven (Dingl. Polyt. J., cciii, 244). 


FucusinE is digested for twelve hours with iodide of methyl alcohol 
and caustic soda in an apparatus farnished with an inverted condenser. 
The mass removed from the apparatus is boiled for a long time with 
strong soda-lye, which removes all the iodine, leaving the violet as a 
cake, which is to be dissolved in a mixture of sulphuric acid and 
water, and then reprecipitated by addition of a little soda. The cake 
so obtained is washed with a little cold water, dissolved in boiling 
water, filtered, and the colour precipitated with salt. The violet so 
prepared appears of its proper colour by artificial light. 


C. H. G. 
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Preparation of Collodion for Photography. By van Monck- 
HOVEN (Dingl. Polyt. J., cciii, 323). 


It is a fact well known in photography, that after silvering a certain 
number of plates, the silver-bath suffers an alteration which does not 
depend on the length of time it is kept, but entirely upon the nature 
of the collodion and iodized salts employed. 

When the collodionised plates are immersed in the silver-bath, a 
certain amount of organic substance is dissolved out from the collodion. 
It is found that pyroxylin is partially soluble in water. The water 
which has been used to precipitate the collodion wool contains a body 
similar to gelatin in appearance. 

To avoid the above-mentioned difficulty, it is recommended that a 
collodion be employed which is made from precipitated pyroxylin. Forty 
grams of pyroxylin of good or bad quality, are dissolved in a mixture 
of 1 litre of alcohol and 1 litre of ether, and the solution is poured 
into 10 litres of water, well shaken, and the pyroxylin precipitate 
thrown on a muslin filter. From 20 to 35 grams of collodion wool are 
thus obtained in light clots of rough texture, not easily ignited, and 
burning with difficulty. It is perfectly soluble in alcohol, which is a 
valuable property. A superior collodion may thus be obtained from 
the worst sample of pyroxylin. As is known, collodion is rendered 
thick and gelatinous by cadmium iodide, in the iodising process, and 
fluid by sodium and ammonium iodide; but this is not the case with 
collodion from precipitated pyroxylin. 

W. S. 


Woodbury’s New Photographic Method of Printing. (Dingl. 
Polyt. J., eciii, 324). 


THIs paper simply describes a modification of Talbot’s latest improve- 
ment, viz., the gelatin and potassium di-chromate method, and its ap- 
plication of steel plates. 


W. S. 


Dying Cotton with Fuchsine without Mordants (Dingl. Polyt. J., eciii, 
245). 


Generation of Cold and the Fabrication of Ice by means of Methylic Ether 
(Dingl. Polyt. J., eciii, 191—194). 


Application of Sulphur in the Roasting of Silver Ores in the Stetefeldt 
Furnace (Dingl. Polyt. J., cciii, 221—223). 


D933 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XVIL.—The Manufacture of Iron and Steel. 
[A Lecture delivered before the Chemical Society, May 2nd, 1872.] 
By Epwarp Ri ey, F.C.S. 


Tue title of my paper, “The Manufacture of Tron and Steel,’’ is 
scarcely a correct one, the subject I purpose bringing before the 
Society being—a consideration of the elements associated with pig 
iron; the conditions under which the various elements enter into its 
composition; the influence they have on the quality of the pig pro- 
duced ; and the part they play in the subsequent conversion of the pig 
into wrought iron and steel. 

The chemistry of the blast furnace has been already so ably brought 
before the Society by Mr. J. L. Bell, that I do not purpose entering 
into the consideration of the conditions essential for the economic pro- 
duction of pig iron, further than is necessary to elucidate the com- 
position of the various varieties of it that are made. 

The great improvements lately introduced in the manufacture of pig 
iron, the enormously increased production, at a diminished cost, of 
what may be considered to be the raw material from which we start in 
the manufacture of iron and steel are, I think, sufficient to convince 
not only practical men, but scientific men also, that in any improvement 
in iron manufacture we must commence with the pig, and consider 
that our starting point. 

One cannot conceive any process so simple and requiring so small an 
amount of labour as the present system of iron smelting in blast 
furnaces; we may still further improve that system by diminishing the 
consumption of fuel, increasing the make, and improving the quality 
of the pig. Still, with the prospect before us of increased cost for 
labour, I am at a loss to see how any process can compete with it, 
except perhaps in very exceptional cases for steel of a high class where 
quality is the sole object and cost quite a secondary consideration. 

Taking pig iron as a starting point, I purpose considering briefly the 
various varieties of pig iron made from different ores and in different 
districts. 

It is, however, somewhat difficult to give a general idea as to the 
composition of pig iron in certain districts, as the varieties of ore used 
are so numerous, and vary so much according to circumstances, that 
no approximate composition can be given to the pig made. 

There are, however, certain districts where, from local circumstances, 
the same ore and fuel are used constantly. In such districts there is 
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not much variation in the pig made, each having a distinct character. 
Such varieties of pig are hematite pig, chiefly made in Lancashire and 
Cumberland ; Cleveland pig, made in the North Riding of Yorkshire, 
in Durham, and Northumberland ; best Yorkshire cold blast pig, 
Lincolnshire pig, and Northamptonshire pig. In South Wales, Stafford- 
shire, Derbyshire, and Shropshire, so many varieties of ores are used 
that pig of all descriptions is made. Even in some of the special dis- 
tricts named the large demand for, and the increased cost of native 
ores (ores of the district), and the advantages derived from the admix- 
ture of foreign ores has caused the introduction of the latter, and in 
some cases necessarily altered the character of the pig produced. 


Clay Ironstones. 
Dowlais. 


Low — Low ees. Little Blue Vein. 
Protoxide of iron.......... 36°14 47°13 38°77 
Peroxide of iron .......... ‘61 — — 
Protoxide of manganese.... 1°38 2°20 1°30 
CR di danse mma mien 52 — 32 
Ain detknneeewanes 2°70 2°58 4°45 
PEE cherscacreveosse 2°05 112 4°25 
TT i aku e i aeees — — 08 
Carbonic acid .......... «« 26°57 32°55 30°53 
Phosphoric acid .......... "34 96 “46 
Sulphuric acid ...........+. trace trace _ 
Bisulphide of ivon ........ 10 — — 
hygroscopic ...... ‘61 "25 35 
Weter | combined ........ 116 1-75 1-08 
Organic matter............ 2°40 30 29 
Ignited insoluble residue.... 25°27 11°30 17°95 
99°85 100°14 99°83 
Ignited insoluble residue. .. . — — — 
dis secede dees oe 17°37 — 13°47 
BUMMER ccccccccs errr 6°22 — 2°96 
Peroxide of iron ........ - *84. — “40 
a ee teoseeeee RD — ‘09 
PEED dc cvccsecenseoees 12 os "15 
Dt tiptenc ceeeovkwnee 65 — 87 
PN. . cecccecesese coos — — ‘01 
cabin eames 25°20 — 17°95 
Metallic iron, per cent. .... 29°12 36°70 30°43 


* From Dr. Percy’s Metallurgy of Iron and Steel. 
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In considering the quality of pig iron commercially, taking price as 
a criterion of quality, it will be found that pig iron which commands 
the highest price is by no means, chemically speaking, the purest and 
the most free from the so-called impurities in iron. This holds good, 
except, perhaps, in one single instance, viz., that of charcoal hematite 
pig, smelted at Hot Barrow. This pig commands a higher price than 
any foreign charcoal iron, being -used almost exclusively for the 
manufacture of the best malleable cast iron by annealing castings from 
the pig in red hematite. 

Pig iron made from the clay bands of the coal measures commands 
the highest price in the market, and it is from these ores that the best 
qualities of bar iron and boiler plate are made. The high quality of 
the Low Moor Bowling and generally of the best Yorkshire iron is 
attributed to the quality of the ore and the freedom of the coal from 
sulphur. 

The coal used is known as the Better Bed coal, and is a thin seam 
not more than from 16 to 18 inches in thickness. A section of this 
coal taken through the whole thickness of the bed, and intimately pul- 
verised together, gave :— 


Better Bed Coal Bowling. 


Ash per cent. ....-.ccccccsccess 5°36 
Sulphur per cent. .........eeee. ‘51 
aa aaa etaing 3°91 
Cole por comb. ....cccccccccces 68°41 
VOmGiO MRT? .....6c ciccdseccces 31°59 

100°00 


The percentage of sulphur in the coal is certainly low, although I have 
found coal from other districts as pure, there are few coals in which 
the sulphur is so low. The coal being coked in open clamps yields a 
coke with very little sulphur. 

The limestone used is the Skipton mountain limestone, and has the 
following composition :— 


z HH. 

ry er 28 2°25 
Protoxide of iron ...... "36 27 
BS 6644600000865 trace trace 
Carbonate of lime...... 98°17 93°93 
Carbonate of magnesia.. 1°17 2°12 
UP so oct s cesceses 03 ‘21 } sulphide of 
DD 6 6ecabens osu — °26 f calcium. 
er 13 19 
Organic matter........ traces ‘76 
Phosphoric acid........ traces nil 

100°14 99°99 
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I have carefully analysed the different numbers of pig iron made at 
the above works, and find it has the following composition :— 


Bowling Pig Iron. 

No. 1. No. 2. No. 3. No. 4. 

Carbon, as graphite ..  3°421 3°155 3°361 3°308 
Carbon, combined .... . 581 393 319 
Silicium : 1-646 1:382 1381 
92°644 92°952 33°292 

Manganese . 1-472 1-475 1169 
Phosphorus . 635 602 602 
Sulphur ‘070 063 081 


Titanium traces traces traces traces 


100091 100°203 100228 1007152 


The above numbers were selected by the forge manager, and carefully 
marked as characteristic specimens ; also two samples, marked 3A and 
3B, known as “ mingled metal,” and 3B as ‘‘ buil’s eye,” both being 
No. 3, sample 3B working with a tough cinder short of lime. 


3B. 

Carbon as graphite ‘196 3°177 
Carbon combined . 44,7 
Silicium . 1°353 

93°863 
Manganese 1:190 
Phosphorus ‘ 591 
Sulphur ‘ ‘060 
Titanium . traces traces 


100°324 100°681 


On comparing carefully the above analyses, it will be seen that the 
composition of the pig in the different numbers is practically identical, 
and the only difference apparent is a slight diminuticn in the percent- 
age of silicon present. This diminution of the percentage of silicon is 
much more apparent in hot blast pig, as will be seen in the analyses of 
the second pig given below :— 


Pig Iron, Seend Wiltshire. 
Silicium. Sulphur. Phosphorus. 
4°717 036 867 
3°659 ‘077 917 
3°209 096 968 
3140 196 724 
2°257 "160 926 
2°197 "248 898 
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The results of the analyses of the Bowling pig would seem to con- 
firm the opinion expressed by Mr. Bell in his paper ‘On some of the 
conditions that apparently affect the Quality of Iron,” published in 
the Journal of the Iron and Steel Institute, November, 1871, 
page 288. He seems to think that the different qualities or numbers 
of iron are due to the influence of temperature, and that it is an 
error to suppose that the highly graphitic No. 1 iron contains more 
carbon than No. 3 or No. 4 iron, or even white pig. I quite agree 
with Mr. Bell as regards the carbon. In hematite pig it is frequently 
the case that No. 4 pig contains rather more carbon than No. 1. 
When the No. 1 pig is siliceous, the tendency of the silicium is to 
reduce the percentage of carbon. 


Hematite Pig. 


A. B. C. 
No. 1. No. 1. No. 1. 
Carbon, as graphite.... 3°548 \ 3805 21 73) 4269 — 
Carbon, combined .... 257 1:096 f carbon 3°756 
Pe 3°294 1:660 3°705 
ROOD oon cscvess ‘O44: 075 053 
Pb ncdvecccews 065 ‘071 046 
i Luroueniitneowns 92°780 93°957 92°361 
Manganese .......... 182 trace "245 
MN Se incsessnwes — 041 traces 
100°170 100:073 100°166 
D. E. 
No. 1. No. 4. White Pig. 
Carbon, as graphite.... 4°186 —s 3:13 
Carbon, combined...... — — 
Ssceceeeeesces 1817 2°234 27 
Phosphorus ...... aus ‘069 073 15 
Sulphur. ......-.00+0- 035 115 "54 
PS cccnctdenses 6008 93°754 93°444 95°83 
Manganese .....-+--- 250 392 16 
100°111 100°116 100°08 


From the above analyses it will be seen that when the silicon is 
below 2 per cent. the carbon averages rather over 4°2 per cent. ; 
when the silicon is over 3 per cent., the average of the carbon is only 
3°8 per cent. 

Before, however, accepting Mr. Bell’s views, I think we ought to 
have more correct data to go upon as to the amount of sulphur in pig- 
iron. In the analyses given of the Seend pig, there is clearly a gradual 
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increase in the percentage of sulphur with the numbers, except in the 
case of No. 4, which contains rather more sulphur than No. 5; it dis- 
agrees also with the other samples in containing rather less phosphorus, 
and may possibly have been produced under somewhat different con- 
ditions to the other samples. 

In Welsh pig-iron I have also found that the percentage of sulphur 
always increases as the number or the quality of the pig decreases. 


Analysis of South Wales Pig from Clay Ironstones. 


Grey. Mottled. White. Grey. 
Cartom....... 3°14 2°95 2°84 3°08 
BOO cc ccsccs 2°16 1:96 1:21 2°22 
Sulphur ...... ‘11 *28 ‘46 ‘09 
Phosphorus .... 63 63 64 63 
are 94°56 95°39 95°10 94°35 
Manganese .... "50 "23 14 33 
Nickel and cobalt 05 "04: ‘03 ‘07 


101°15 101-48 100°42 100°77 


All cold-blast iron, except column 1, which was made with two 
tuyeres hot blast and one cold blast. 

I am inclined to think that if our methods of determining sulphur 
were more trustworthy, we should find that slight differences in the 
amount of sulphur would explain the differences in the numbers or 
quality of the pig. Sulphur certainly does make grey iron white, and 
I see no reason why slightly different amounts of it should not modify 
the pig and produce the differences we find in it. 

Iam quite ready to admit that the different numbers in grey iron 
may be produced by difference in the rate of cooling. Take for example 
the case of the Bowling pig. Practically there is a very great difference 
in the working of the four pigs marked 3, 3A, 3B, and 4; they were 
analysed specially to discover this difference, but chemically speaking 
no difference is apparent. Are we then to assume it is due only to 
the different temperature at which they are produced ? 

When No. 3 pig is run from a Bowling furnace large quantities of 
sulphurous acid are given off, and I must say I am inclined to think 
that the quantity retained by the pig may differ, and account for the 
difference in the pig. 

With regard to grey cast-iron and white, the conclusions to be drawn 
from Mr. Bell’s paper are as favourable to the view that sulphur 
causes the white iron, as that it is produced by difference in tempera- 
ture. On referring to Mr. Bell’s paper before alluded to, it will be 
found that three samples of No. 1 pig gave ‘071, ‘055, ‘063; one of No. 3 
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pig gave ‘108; two of No. 4 gave ‘072, ‘023, whereas in three samples 
of white iron ‘199, ‘209, and ‘016 are given. The latter result, °016, is 
certainly very low indeed for sulphur in a coke made white pig (refer 
to my analyses), very much lower than I ever found it in such pig. 

Mr. Bell in his paper gives the carbon in white iron, so-called un- 
combined carbon (I presume from this that he considers it combined, 
or at any rate mostly so), and that the only method we have of deter- 
mining the difference between combined and uncombined carben is 
really of no value whatever. I have long considered that the deter- 
mination of combined carbon is most unsatisfactory. 

Since writing the above I find Mr. Bell has made an experiment 
with white pig iron from the Clarence Iron Works, and clearly shows 
that by exposing it to an exceedingly high temperature white pig 
iron becomes grey—No. 3 and No. 4. 

In one experiment 60 Ibs. of Clarence white pig was melted in a 
Siemen’s steel melting furnace, and run into a mould of green sand 
forming a cube 6 in. on a side; with the exception of a trace of white 
iron at one corner the whole mass was converted into uniform good 
grey forge. 

The same quantity of the same iron was melted on a Saturday and 
allowed to remain over Sunday in the furnace, during which time it 
cooled slowly ; the block having a maximum diameter of six or seven 
inches, was entirely grey, chiefly No. 3, interspersed with some 
No. 4. 

It would be interesting to see if by exposure to so high a tempera- 
ture there was any difference in the percentage of sulphur, and if some 
may not have been expelled from the white iron. 

From the above experiments it is quite clear that by exposing white 
iron to a higher temperature it is converted into grey iron. Would 
No. 3 or 4 forge pig be converted into No. 1 pig by exposing it to a very 
high temperature alone P My impression is that it would not, unless 
it were heated with carbon, so as to separate the sulphur. I would 
suggest whether some practical process might not be used to convert 
hematite No. 4 pig into Bessemer No. 1 by heating at a high tempera- 
ture with charcoal, No. 4 pig being produced so much cheaper, and 
without the wear and tear on the furnace that there is in making 
Bessemer pig. 

The method of estimating sulphur in pig iron adopted by Mr. Bell 
is, I think, open to objection; the method consisted in dissolving the 
pig in hydrochloric acid, and conducting the evolved gas through 
potassic plumbate.* 

All so-called pure hydrochloric acid I find contains sulphurous acid, 

* See the Journal of the Iron and Steel Institute for November, 1871, page 277, 
“On the Behaviour of Phosphorus and Sulphur in the Blast Furnace.” 
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and when large quantities of pig are operated on, large quantities of 
acid must be used, the results of my experience in employing this 
method is that even after all the iron is dissolved, and the solution 
boiled for some time, sulphuretted hydrogen is still given off, seeming 
to indicate that the sulphur is to some extent in combination with the 
silicon or carbon; I find this especially the case in siliceous pig irons. 

The observation made by Mr. Snelus in his paper “On the con- 
dition of Carbon and Silicon in Iron and Steel,” published in the 
Journal of the Iron and Steel Institute, vol. i, for February 1st, 1871, 
would seem to bear out this view; in this paper he clearly shows that 
graphite may be separated from grey pig iron mechanically by either 
sifting out the finer portions of pig borings with a sieve, or washing 
them away by water. He states, ‘I was struck with the remarkable 
and unexpected fact that the finer portions which contained the most 
graphite contained also an increased percentage of sulphur.”’ In deter- 
mining sulphur in cast iron, I consider the most accurate method to be 
to dissolve the pig borings in a flask with 1:50 nitric acid, adding occa- 
sionally a few drops of hydrochloric acid; when complete solution has 
taken place, transfer the liquid to a dish, and evaporate to dryness, 
adding a few grns. of pure nitre; heat the dish over a small charcoal 
fire to get rid of all the nitric acid; digest the oxide of iron in strong 
hydrochloric acid ; and evaporate off the excess of acid until there is 
only just sufficient to keep the oxide of iron in solution; separate the 
silica and graphite ; and precipitate the filtrate with barium chloride in 
a moderately dilute solution. 

The quantity of pig I take is 150 grns.; the 1°50 nitric acid is re- 
distilled before using in a glass retort, and the hydrochloric acid I 
make myself from salt and sulphuric acid. I have discontinued using 
gas for heating the oxide of iron, as I have every reason to suppose that 
the peroxide of iron absorbs sulphur from the gas, and I believe the 
results obtained in my analyses of the Bowling pig in determining 
sulphur are not accurate from this cause. (Compare my analyses of 


Cleveland pig and Mr. Bell’s). 
Cleveland Pig, E. Riley. 


I. IT. 
Carbon, as graphite ...... 2°97 2°881 
Carbon, combined ........ 1 352 
PE Cikccdpbedadedes 1:48 1-491 
PRS onc ccescses 1°82 1:739 
PE Vesdeeneenedenns 20 "223 
ee ree 91°92 924-45 
ND ist cacuanncase ‘66 344, 
Titanium and vanadium.... "24 "252 


99°80 99°727 
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I. Mean average composition of Cleveland forge pig 3 and 4, the 
drillings from six different pigs taken promiscuously from the iron 
being used at Hawke’s Crawshay’s works at Newcastle. 

II. No. 4 Cleveland pig from the Newport Iron Works, B. Samuel- 
son and Co. 

For determining sulphur in steel and wrought iron, I believe absorb- 
ing the sulphuretted hydrogen in a salt of lead or silver to be accurate, 
if sulphuric acid is employed instead of hydrochloric. 

Another argument in favour of the view I take is that you may have 
No. 3 or No. 4 pig containing ;%, to 345 per cent. of sulphur, whereas I 
never examined a No. 1 pig that contained more than ‘07 per cent. of 
sulphur; usually it contains less. 

Surely, then, if the difference between No. 1 and No. 3 or 4 pig was 
only due to being produced at a different temperature, or to difference 
in cooling, we ought to find occasionally ;%; per cent. of sulphur in the 
No. I pig, unless we assume that the graphite in crystallising out sepa- 
rates some sulphur from the pig. 

It certainly would be an interesting experiment to cool slowly some 
No. 4 pig containing say ,%; +o ;%; per cent. of sulphur under blast- 
furnace cinder, and examine the No. 1 iron produced, and see if the 
amount of sulphur present were less; my impression is it would be 
found to be so. 

It is generally admitted that the best pig iron is made from the clay 
ironstones of the coal measures, whether it is used as pig or for the 
purpose of making wrought iron; this applies equally to hot and cold 
blast, the latter differing from the former in containing rather less 
silicon. I think it a fair inference to make, that pig iron having the 
composition of Low Moor, or Bowling, or say Blaenavon or Pontypool 
pig, or pig made with the same ores, and equally good fuel, is, under 
our present system of manufacturing wrought iron, a type of what is 
best adapted for making the best qualities of plates and bars. 

At works where the best iron is made, and the pigs are all parchased, 
I have found, on analysing the different pigs used, that the mean 
average composition very closely assimilates that of pig made from the 
clay band ironstone. 

The pigs used were— 


Silicium. Sulphur. Phosphorus. 
Ne. 1. Swodiah............ *658 trace nil 
», 2. Wosborough Dale .. 1:114 346 1-023 
», 3 Baber’s Field ...... 2°634 trace ‘478 
»» 4. Morley Park........ 1504 085 631 
» 0. Beeston Manor .... 942 ‘089 272 
, 6. Ditto, with red ore.. 1°250 156 337 


Pie cccscosendus 1°350 ‘062 "456 


per ats 
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Whereas in irons that are chemically very pure, such as the Swedish 
in the above table, or carburised melted wrought iron made by Parry’s 
process, which is nearly free from silicon and phosphorus, the wrought 
iron produced is very red, short, and quite unfitted for the manufacture 
of wrought iron of the best quality, unless mixed with other iron con- 
taining some silicon and phosphorus. 

From this I am led to conclude that silicon and phosphorus do play 
an important part in the manufacture of iron, and that when they 
are present within certain limits they are beneficial and serve a 
purpose. 

I quite agree with Dr. Percy that the superior quality of the best 
Yorkshire iron is due to a great extent to the skill and care used in its 
manufacture, and I think that equally good iron may be made from the 
best Staffordshire or South Wales ores with their best coal if the same 
process of manufacture were employed. 

Having considered the composition of pig made from clay ironstone, 
I purpose considering briefly that of pig made in other districts; the 
most important of these is perhaps Cleveland. Mr. Bell has pub- 
lished an elaborate series of analyses of this pig in his paper before 
alluded to. 

The peculiarity of the Cleveland ore is the rather high percentage of 
phosphorus it contains and the excess of alumina, the alumina being 
present in a larger proportion than half the percentage of silica, it 
being generally admitted that the proportion of silica to alumina 
should be 2 to 1. On this account the pig made is rarely very 
siliceous, and from the composition of the ore I attribute the advantage 
of using blast of a very high temperature, whereas blast heated to an 
excessively high temperature with siliceous ores would in all probability 
largely increase the percentage of silicon in the pig. 

In the analyses given by Mr. Bell he includes in the composition of 
the pig a certain amount of slag, varying from °36 per cent. to 2:02. I 
cannot say that in all my experience I ever found any evidences of slag 
in pig iron when it was perfectly solid and the pig carefully bored after 
removing all the outer skin. 

On dissolving pig iron in dilute hydrochloric acid to separate the 
graphite, filtering off the residue, dissolving the silica in dilute caustic 
potash and burning off the graphite in a muffle, I have found in 
various pig irons the following residue :—When the pig contains much 
phosphorus, such as Cleveland pig, it is necessary to use much stronger 
hydrochloric acid and to boil the solution well and for some time, or the 
residue, after burning the graphite, will consist of phosphate of iron 
from the phosphide of iron, which is only soluble completely in 
strong hydrochloric acid, 

Thus when the same sample of Cleveland pig was treated with dilute 
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acid, 255°57 grms. left a residue on burning the graphite of 4°12 grns., 
whereas on treating the same pig with stronger acid and boiling, 
177-48 grns. left a residue on burning the graphite of ‘71, consisting 
almost entirely of titanic acid with a little oxide of vanadium. With 
hematite pig dilute acid will dissolve out all the iron, and on heating 
the silica as above described and burning off the graphite, only a very 
small residue is left— 


Residue on 
Grms. Graphite. burning. 
Bessemer pig, No.1... 254°07 10°18 ‘475 aorouk i 
Titanic acid = 
248°6 806 "170 { -oa1 per cent. Ti. 
Titanic acid, with 
238°66 9°30 945 ‘: little iron, = *24 
° per cent. Ti. 
° Chiefly iron, with 
24468 a little PO;. 
After fusion —_ 
Staffordshire pi ‘ ™ ins ot. bisul. gave TiO, 
Shelton opie | +» S788 53 = a ae cent. 
“427. 
Hematite, No.4 .... 2863 ’ Trace of TiO». 
‘ip 4 .... 25643 ; Ti, per cent. *04. 
Cleveland pig 3 and 4, | Ti, per cent. °08, 
mixture of six i 169°18 ' contained a little 
samples iron. 
Oxide of iron and 
Gartsherrie F 6°75 ! PO;, and some sand 
sent with pig borings. 


I find that a little phosphate of iron almost always remains with the 
silica from pig iron, and in accurate analyses the silica should be 
driven off by hydrofluoric acid, and the remaining phosphate of iron 
added to the phosphorus determination. I invariably find titanic acid 
in the residue from the graphite in hematite pig ; frequently the residue 
is pure titanic acid. 

Hematite pig requiring only dilute hydrochloric acid to dissolve it ; 
if any slag existed in the pig, surely it ought to be left with the 
graphite. 

In dissolving pig iron in neutral chloride of copper and using a little 
dilute hydrochloric acid to dissolve any basic iron salt, I have never 
been able to get any indications of the presence of slag in pig iron, or 
have never been able to find satisfactorily aluminium in pig iron; if 
the pig contained slag it certainly ought to be present. 

I have entered somewhat fully into the question of the presence of 
slag in well run and solid cast iron, as I think the point ought to be defi- 
nitely settled. 

Hematite pig is special in its character on account of its freedom 
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from phosphorus and its adaptability for the Bessemer process. All 
the hematites are more or less siliceous, the Cumberland ores being less 
so than the Lancashire ores. Hematite pig is decidedly siliceous, and 
the efforts of manufactuters of this pig are always directed to reduce 
the amount of silicon present. The introduction of aluminous ores in 
the furnaces from Belfast and Antrim materially modifies the per- 
centage of silicon and reduces it in some cases in the pig to below 
1 per cent. Hematite pig, however, rarely contains less than 2 per 
cent. of silicon, and it not unfrequently contains 4 or 5, and even 
more. Amongst several samples recently examined I have found— 


Light-coloured grey 
No. 1 glazed pig. 1. No. 1. 


Gilicum .... 4987 5-652 3-963 
Sulphur .... “041 +103 ; 037 
Phosphorus.. 057 "055 ‘ "036 


No. 1 Bessemer pig may contain over 4 per cent. of silicon without 
there being any apparent difference in its fracture, although with 
this percentage of silicon the strength of the pig will be materially 
reduced. 

In the manufacture of Bessemer pig from siliceous hematites there are 
all-the conditions essential for making siliceous pig, viz., an excess of 
fuel and an exceedingly high temperature. 

The percentage of phosphorus in hematite pig rarely exceeds ;)5 per 
cent., and is frequently not more than ‘03 to ‘05. 

Scotch pig made from black band is very similar in its composition 
to the best Cleveland ; it contains, however, less phosphorus; the aver- 
age would be about 1 per cent. or perhaps rather over. It is considered 
to be a stronger and rather better pig than Cleveland. 

Northamptonshire pig smelted from the Northamptonshire oolitic 
iron ores is a weak pig. The percentage of phosphorus in it is high, 
about the same as that of Cleveland and the silicon also high, especially 
if it is smelted with hot blast. 

Lincolnshire pig from the Lincolnshire oolitic ores, which contain 
mostly an excess of lime, is much less siliceous in its character than the 
Northamptonshire pig, the phosphorus is also lower. 

Having considered briefly some of the general characteristics of the 
various descriptions of pig iron, I purpose next considering the elements 
which enter into the composition of pig iron. 

The chief constituents of pig iren are carbon silicon, sulphur, phos- 
phorus and manganese; besides these, there are usually present traces 
of copper and titanium (the latter in grey iron only), frequently nickel 
and cobalt, and occasionally vanadium and arsenic. 

The percentage of carbon in the best varieties of pig iron varies from 
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3 to rather over 4 per cent., except perhaps in the variety of iron known 
as Spiegeleisen, which sometimes contains nearly 5 per cent.; I have, 
however, never found it as high 5, although some authors give as much 
as 6 per cent. 

Silicon when present in large amount, as in Bessemer pig, reduces 
the percentage of carbon, as before mentioned; in inferior pig iron, 
containing much sulphur and phosphorus, the carbon is always low. 

Staffordshire. Locality 4 known. 
Carbon "Be 1°982 
Silicium “46% “48 "912 
Sulphur ‘l a 567 
Phosphorus 3°96 "874 2°910 
1-055 
93°615 


100°128 1017041 


I cannot at all agree with Mr. Bell that a reduction in temperature 
in the furnace is chiefly the cause of the production of white iron. I 
believe it to be due to sulphur. If a furnace is worked with a very 
sulphury coke. the iron will be white, although you may have a suffi- 


cient burden of fuel in the furnace to make the iron grey if the coke 
were not sulphury. Coke or coal-made white iron in my experience 
always contains more sulphur than grey iron, and I believe it impos- 
sible to reduce the percentage of sulphur below 5 per cent. even 
with the very best north country coke; white iron in my experience 
does contain rather less carbon than grey pig made from the same 
materials. 

Take the analysis of two samples of Staffordshire pig, in which the 
sulphur was in one case ‘61, in the other ‘36, and also in the analysis 
previously given :— 

White pig with few 
specks of mottled in Good 
centre. mottled pig. 


Carbon 2°59 
Silicium “36 lll 
Phosphorus “0% 1:06 
Sulphur . 36 
Tron "9: 94°36 
Manganese........ : 1:43 


101-03 10091 


When the sulphur in one pig is about double that in another, the 
carbon is reduced more than ;§, per cent. 
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The most satisfactory way of determining whether the amount of 
carbon is due wholly to the temperature at which the iron is produced, 
or the rate of cooling, would be to examine the pig, white and grey, 
made from charcoal where there is practically no sulphur in the iron. 
As the furnace works quicker when making white iron, I am inclined 
to think that white iron does contain less carbon than grey iron, as 
the iron has not had time by being sufficiently long in contact with 
the fuel to take up the full amount of carbon. 

Sulphur in pig I believe to be entirely derived from sulphide of iron 
in the fuel, originally from pyrites, or from any sulphide of iron that 
there may be in the ore. The best cokes all contain a mixture of 
metallic iron and sulphide of iron; in some, after burning off all the 
carbon, there still remains sulphide of iron in the ash. I differ from 
Mr. Bell in his supposing that the iron takes sulphur from the calcium 
when silica and alumina are present in such quantity as only to pro- 
duce a vitreous slag; good grey iron, No. 3 and No. 4, Bowling, 
for instance, is made with a vitreous cinder. I think it more probable 
that the excess of lime acts upon the sulphide of iron in the coke and 
ore, and converts it into sulphide of calcium and metallic iron. By 
using a heavy burden of lime in a blast furnace, grey iron may be 
made even when some quantity of finery, flue, or forge cinder is used ; 
it is well known that such materials contain some amount of sulphide of 
iron; the sulphur must necessarily be taken out by the calcium of the 
lime. If simply a lower temperature were the cause of iron being 
richer in sulphur, then, clearly, of two furnaces working, one with hot 
blast and the other with cold, and both making white iron, the cold- 
blast iron ought to contain more sulphur than the hot blast; few, 
however, will accept this view as correct. Mr. Bell maintains that 
the temperature of a hot-blast furnace is not higher than that of a 
cold-blast furnace, as the hot-blast furnace has to smelt more materials 
than the cold blast. This conclusion I think open to question. 

I have known coke that has been condemned as too bad to be used 
at an ironworks, to have been used after exposure to the weather for 
two or three years when fuel was short, and good iron to have been 
made from it; this I attribute to the gradual oxidation of the sulphide 
of iron in the coke, and to its being washed out by the weather. 

I know also some descriptions of coke that give on analysis a very 
high percentage of sulphur, and still they make a fair quality of 
iron on account of much of the sulphur existing as sulphide of 
calcium. 

In making Bessemer pig, is not the heavy burden of lime and fuel 
used to make No. 1 iron, to insure that the pig contains a minimum 
amount of sulphur? or if it were not so, why should not No. 3 answer 
as well for the Bessemer process ;.the silicon is decidedly lower, and 
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it contains often as much carbon as a highly siliceous No.1 pig? It will 
be seen, however, on referring to my analyses, that there is a distinct 
difference in the percentage of sulphur. 

All blast-furnace cinder is, in my opinion, sufficiently basic to retain 
the small amount of sulphur it contains, and the percentage of silica 
would have to be largely increased before it would drive off any sulphur 
from the calcium. 

The question as to whether carbon forms any definite compound with 
iron is, I think, open to great doubt. Iron seems to have the power of 
dissolving carbon at a high temperature, and on slow cooling the car- 
bon is separated in distinct graphitic scales. If the cooling is very slow, 
large crystals 4 to 2 of an inch long are formed, and graphite may 
readily be removed from the faces with a knife. On chilling grey iron, 
the carbon is retained in a more intimate state of combination or solu- 
tion, and cannot be separated. As to whether the carbon is chemically 
combined or whether it is carbon in another form than graphite simply 
dissolved in the iron, different opinions exist. 

Mr. Snelus, in his paper before alluded to, has clearly shown that 
the graphite may be separated from grey pig mechanically, either by 
sifting out the finer portions from pig borings, or floating off the lighter 
portions by water, and collecting them. By these methods he has 
found as much as 9°11 and 28°48 per cent. of carbon in the finer parts 
of Bessemer pig, and 7:015 and 41°392 in the fine portions of Middles- 
borough pig. 

Silicon.—Silicon is an element that is always present in every form of 
iron, although at times its quantity is very minute, and in wrought iron 
it is possible the silicon may be due to the cinder between the layers or 
fibres of the iron. 

With regard to silicon, I think we have much to learn as to the 
different conditions in which it exists in pig iron and steel. We know 
that carbon exists in three different forms, and that silicon has also the 
amorphous, the graphitic, and crystalline forms of carbon. It appears 
to me to be a fair inference that silicon does exist in, at any rate, two 
different forms in pig iron and steel, and that we may eventually be 
able to explain many points in the manufacture of iron and steel 
when we are able to determine the different conditions in which the 
silicon exists. 

I have stated that in the manufacture of Bessemer pig, all the con- 
ditions exist for making a highly siliceous pig when siliceous iron ores 
are used ; except perhaps if the object were to alloy silicon with the 
iron, less flux would be added. Such pigs, the analyses of which I have 
given, can only be used for the Bessemer process with great loss of 
yield, as all the silicon has to be oxidised and converted into silicate of 
iron, assuming the formula of the cinder to be 3FeO.SiO;. Then every 
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per cent. of silicon will require about 4 per cent. of iron to flux it 
away. Bessemer-converted cinder possibly contains more silica than 
any cinder. 

As to the conditions in which silicon exists in cast-iron, there are 
different opinions, Mr. Snelus, in his paper on carbon and silicon in 
iron and steel before alluded to, is of opinion that it all exists in com- 
bination with the iron; Mr. Bell differs from this view, and quotes 
some instances where silica separates from pig iron. 

I quite agree with Mr. Bell, as I have frequently found that silica 
does separate from cast-iron. On the bearings of rolls I have found a 
thin skin that readily peels off, consisting of a mixture of perfectly 
white silica intermixed with small crystals of cast-iron. This usually 
occurs in faulty rolls; the rolls are cast on end, one bearing up, the 
other down; on the upper bearing near the dead head, I have found 
this skin peel off. 

I have also found, on examining hematite pigs, that the silicon often 
separates in very different forms under the same conditions, sometimes 
very bulky, at other times very dense, so that I have frequently thought 
there was a small percentage in pig iron when it has been very high on 
account of the dense form of the silica. 

Some of the silica is readily dissolved in dilute acid whilst a portion 
remains in a hard gritty form undissolved. It was my intention to 
have carried out a series of experiments on some of the pigs of which 
I have given the analyses ; I regret to say, that on account of a recent 
illness, I have been unable to do so. 

Siliceous pig is frequently made accidentally at ironworks, and is 
known as glazed or blazed pig. When a furnace is newly blown in, 
this occurs; it is probably due to the excess of fuel that is used in 
blowing in a furnace. 

When any poor materials are used in a blast furnace, a siliceous pig 
is the result; thus some very poor black-band ironstone, smelted at 
Dowlais, containing only about 10 per cent. of iron, made a siliceous 
pig containing 74 per cent. of silicon; a sample of Scotch pig has 
been found to contain as much as 8 per cent. of silicon. I have also 
known the small rubbish from mine kilns, when it has accumulated 
and been used in a blast furnace, to make siliceous pig. 

There is an impression amongst chemists that silica, when it exists 
as soluble silica, has a tendency to make siliceous iron. One would 
suppose, arguing wholly on chemical grounds, that finery or forge cinder 
would make such iron; practically, however, it is just the reverse , 
pig iron smelted wholly from cinders, and known as kentledge, con- 
tains only from two to three-tenths per cent. of silicon ; the only condi- 
tions under which cinders make siliceous iron are, when they have 
been roasted and made infusible. 
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I have recently made some experiments to determine the largest 
amount of silicon I can alloy with iron by heating oxide of iron, clean 
quartzy sand, and an excess of carbon together. The following mixture 
was used; the red ore was soft red hematite, containing 65°4 per cent. 
of metallic iron :— 


MEGED civcaceneneces 63 lbs. 
DE dace hes eacker 64 ,, 
Wood charcoal ........ 2 ,, 134 ozs. 


The above mixture was heated in a Siemen’s furnace, melting tyre-steel 
for 48 hours in a black-lead steel pot. On the top was sprinkled a 
layer of charcoal. The mass had fallen to about one-third of the 
heighth of the pot, the powdered charcoal remaining on the top. On 
breaking the pot, a large, irregular-shaped fused mass was found at 
the bottom, weighing 3 lbs. 7 ozs. The sand still retained its granular 
form, although it was semi-fused, with occasional patches of fused 
vitreous cinder with a purplish tinge, and quite transparent. 

Buttons of iron were interspersed through the mass, in some places 
in the midst of charcoal, in others, finely imbedded in the semi-fused sand 
without charcoal. Some of the buttons were silvery-white, graphitic on 
the exterior, and very brittle; others imbedded in the sand without 
charcoal were quite malleable, flattening considerably before breaking 
on the exterior. These buttons had a yellowish and some a reddish 
tinge, the fracture was decidedly steely and fine in the grain. 


The large lump of siliceous iron contained 17°96 per cent. of silicon. 
The brittle small buttons .............. 21°71 ‘ - 
The malleable buttons ..............-- 3°72 - - 


The alloy is quite insoluble in hydrochloric acid, and only slightly 
soluble in aqua regia, after boiling for some time. The silicon was de- 
termined by fusing the finely pulverised alloy in a gold crucible with a 
mixture of carbonate of soda and nitre. 

An experiment was also made with cinder prepared by heating some 
of the same ore with sufficient charcoal and sand to make a fluid sili- 
cate of iron. After fusing the silicate it was run out, intimately pul- 
verised, and simply mixed with an excess of charcoal and put into a 
steel pot in the same Siemen’s furnace for 48 hours. On taking out 
the pot, a large button of irregular shape was found at the bottom, 
weighing rather over 4 lbs. The silica from the silicate was perfectly 
fused, and was quite free from iron, with a darkish shade, and similar 
in appearance to obsidian. The alloy on analysis was found to contain 
18 per cent. of silicon. 

From the nature of the experiment, from the intense heat the 
materials were submitted to, and the excess of carbon and silica pre- 
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sent, one may fairly assume that 22 per cent. is the maximum amount 
of silicon that can be alloyed with iron by simply heating silica, 
charcoal, and oxide of iron together. 

A silicide of iron of the formula 3FeSi would require 20 per cent. of 
silicon; the alloy will probable contain some 2 per cent. of carbon, so 
that I think it a fair assumption to consider the bulk of the alloy to 
represent silica in which the oxygen is replaced by iron. 

The highest percentage of silicon found in any product from an iron 
works was found by Dr. Percy in an old bear (hearth of a blast 
furnace after blowing out) from Tow Law ; this iron contained 15°3 per 
cent. of silicon. 

There appears to me to be no difficulty in making siliceous iron in a 
blast-furnace containing 10 to 12 or even a higher percentage of silicon. 
Possibly the fact of its being unattacked by acids may make such an 
alloy available for some purposes, as it will keep bright when exposed 
to an atmosphere impregnated with acid fumes. The alloy is exceed- 
ingly brittle, and may be easily broken by a tap with a hammer. 

Quartz, when it exists as such in the ore, more especially the dense 
hematites of Lancashire, Cornwall, and Devonshire, always makes a 
much more siliceous pig than porous light ores, even though the latter 
contain some amount of amorphous silica; this may be accounted for 
by the fact that light porous ores are much more readily smelted than 
dense compact ores—compact ores such as magnetic oxide of iron and 
micaceous ores, similar to that from Elba, are not easily smelted on 
account of their dense and close structure. Such ores, in fact, I may say 
all ores, are improved by being calcined ; it seems to open the pores of the 
ore, to make it more readily permeable by the gases of the furnace, and 
more easily fused. In roasting ores, however, care should be taken 
not to fuse them, or even partially fuse them, as | consider many ores 
when fused are really of no more value than finery forge or flue cinder. 

Phosphorus.—Practically speaking, all the phosphorus in the ore and 
in the fuel used, passes into the pig iron made. The series of analyses 
I made of blast-furnace cinder from all the furnaces, 17 in number, at 
Dowlais some years since, clearly proved this. When the cinder was grey 
all the phosphorus passed into the iron; it was only when the furnace 
was running on a scouring cinder or cinder containing iron, that the 
phosphorus passed into the slag (see Percy’s Metallurgy, page 499). 

When furnaces work with the same materials, and the cinder is 
grey, I have found that the percentage of phosphorus is practically 
a constant quantity. This will be seen on referring to the analyses 
of the South Wales pig, Bowling pig, and Seend pig. I should 
have thought this would have held good with the Cleveland pig, 
although the analyses of Mr. Bell do not seem to show that it is so. 
Phosphorus, like silicon, unquestionably makes pig iron weak, although 
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I am inclined to think that when the amount is not more than } to # 
per cent., the strength of pig iron is not affected by it. I have found 
occasionally best Yorkshire cold-blast pig to contain as much as nearly 
1? per cent. of phosphorus. It contained— 


Silicon, per cent. 
Phosphorus 


This pig was very tender, although when used in making best York- 
shire iron, it did not materially affect the quality of the bars. Its 
production was due to the use of a thin seam of clay-band ironstone 
containing 8°27 per cent. of phosphoric acid. 

Manganese.—All grey manganiferous pig that has been made in this 
country I have found to be very siliceous; this is due chiefly to the 


ores used containing much quartz. The pig made from the spathose 


ores at Tow Law is of this character; it is a hard iron, and chills 
easily ; it is used largely for making plough-shares; they are cast in a 
mould, one side of which is formed by cast iron, the other by sand. 
Although the thickness of the casting is not more than } to % inch 
thick, it is on one side quite white to the centre, on the other perfectly 
grey, the grey iron giving strength to the brittle, chilled, and hard- 


cutting exterior of the share. 

The effect of manganese in making a peculiar pig called Spiegeleisen, 
is well known. Formerly this pig was all made on the Continent; it 
is now being largely manufactured by the Ebbw Vale Iron Company, 
from the spathose ore of the Brenden Hills. I shall consider the effect 
of manganese on iron when treating of steel. 

With regard to other elements that are occasionally found in pig 
iron, I find traces of copper and a little titanium in all grey pigs. 
Cobalt and nickel I find in pig made from the clay ironstones of 
the coal measures, and in Cleveland pig, also titanium and vanadium 
in the latter. Vanadium I find in the oolitic ores from Wiltshire in 
very appreciable quantity (see my paper on ‘‘ Vanadium in Pig-Iron,” 
Quarterly Journal of Chemical Society for 1864). I have also found it 
in Lincolnshire pig, and my impression is that it will exist in most pig 
made from oolitic ores; arsenic exists in some hematite pig.* 

The above elements I believe to be merely accidental impurities 
reduced from the iron ore, and that they have no bearing whatever on 
its quality, unless they are present in unusual quantity. 

Much virtue has been ascribed to titanium, more especially by 
Mr. Mushet, who has numerous patents for its use and application. 
I must say, however, that after an experience of 12 years, I have failed 
to be convinced that there is any virtue in it whatever. 

* Since writing the above, I have found it in three samples of pig smelted from 


Northampton ore. 


2Q2 
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Titanium does enter into the composition of most grey pig irons, or, 
1 should say, may be found in most of them. In white pig iron, in 
wrought iron, and steel, I have always failed to detect it, even when 
titanic ores have been used wholly for making the pig. If titanium is 
alloyed with iron, it ought to be found in steel and white iron. My 
impression is that it exists disseminated through the pig in some form 
similar to the nitrocyanide, although I have never been able to detect 
the red crystals in the silica or graphite from pig containing titanium. 

In some cases when titaniferous ores are used to the extent of about 
© per cent. with hematite ores, the pig made appears to be stronger ; 
the evidence, however, on this point is open to question. 

The use of ores containing titanium in the blast furnace has the 
effect of giving a blacker and darker colour to the iron made. 

Hematite pig is undoubtedly improved by using an admixture of 
aluminous ores, such as the Antrim or Belfast ores, which contain 
titanic acid. The effect of the titanium is to give the pig a darker 
colour, and commercially this is advantageous, although I think the 
benefit of the use of these ores is due to the excess of alumina the 
ores contain. 

Titanic ores have been smelted at Norton, for the last four or five 
years, and unquestionably a very good pig iron is made, more like 
refined metal in its character than white pig. This is due to the very 
small percentage of silicon present in the iron; the ore used is quite 
free from quartz, or any free silica, the gangue being labradorite. 

The percentage of iron in the Norwegian titanic ore* is so low, and 
that of titanic acid so high, that the amount of flux and fuel required 
to smelt it is very large. Practically, smelting titanic ores in this 
country is a failure; this I clearly pointed out before the attempt was 
made. The ore contains from 40 to 45 per cent. of titanic acid, and 
yields in bulk less than 30 per cent. of metallic iron. The best flux is 
dried clay or old bricks and limestone, so as to form a cinder to flux 
away the large excess of titanic acid. The furnace cannot be worked 
with a heavy burden of lime, as the titanic acid then forms a difficultly 
fusible cylinder ; consequently the iron is usually white, and mottled or 
grey iron is produced with difficulty. 

I never was able to see how it could pay to bring an expensive mate- 
rial from Norway, containing more than ?ths of its weight of a diffi- 
cultly fusible mineral acid, and consequently a low percentage of iron, 
the titanic acid requiring a large amount of flux to run it away in the 
cinder, and necessarily a large quantity of fuel to melt it, when charcoal 
pig could be brought in this country at fully less than 20s. per ton than 
the titanic pig costs in making. 

The virtues of titanium, although extolled by Mr. Mushet and others, 


* The above remarks refer to ilmenite. 
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and for a time thought favourably of by myself, are more than question- 
able. I believe there is no virtue whatever in titanium; ilmenite may 
be useful for certain purposes, as a highly refractory material for 
lining furnaces, but even for this purpose its use will be limited, on 
account of the effect it has of making iron cold-short. 

In considering the quality of iron made from various ores, I have 
spoken generally, assuming that fuel of a fair quality was used. The 
quality of fuel is of even more importance than that of the ironstone, 
as even inferior ores when smelted with charcoal, make a good quality 
of pig iron. In the south of France I have seen spathose ore used 
which contains a large percentage of pyrites. The ore is roasted with 
small charcoal, and then spread out and exposed to the air before using. 
The furnaces are worked rather heavy on limestone, and the sulphur is 
all separated ; this, I think, clearly tends to uphold my view, that the 
lime acts on the sulphide of iron. 

Fortunately for this country our supply of coal is large, and much of 
it is of excellent quality. Many of the South Wales coals and the 
Staffordshire coals contain not more sulphur than } to 1} per cent. 
Coals containing this amount, when used in the blast furnace, make 
an excellent quality of iron. The largest and most important district, 
viz., Northumberland and Durham, produces the most compact and 
densest coke in the kingdom, and supplies iron works with it at a dis- 
tance of 150 miles. 

From a very extensive experience in the examination of north 
country cokes, I may state that the best cokes contain from 5 to 5% 
per cent. of sulphur, and from 5 to 8 per cent. of ash; cokes containing 
from 5% to 1,4; per cent. would be considered of very fair quality; 
above this the coke may be considered inferior. I have found as much 
as 3 per cent. in some north country coke. This coke was exceedingly 
hard and dense, some of the hardest I ever examined. In cokes from 
other districts I have found as much as 43; the coke was hard and 
bright, and as far as could be judged from appearance, a good coke. 

Coke containing say from ;’; to 1 per cent. of sulphur is adapted for 
making the best descriptions of iron, and for Bessemer pig it may 
even be used up to 1} per cent. When the percentage amounts to 
12 per cent., it is difficult to make No. 1 pig, unless a very heavy 
burden of limestone is used ; with 2 per cent. of sulphur great difficulty 
would be experienced in making No. 1 pig; and with coke containing 
3 per cent. of sulphur, it would be difficult to produce anything but 
white iron. 

In considering the value of coke, not only the percentage of sulphur 
should be considered, but the state in which the sulphur exists. The 
most prejudicial form is when it occurs as sulphide of iron; when the 
sulphur exists as sulphide of calcium, I believe it has no prejudic*>] 


554 RILEY ON THE MANUFACTURE 


effect on the iron. Large quantities of sulphur may be present in a 
blast furnace, as a sulphate of an alkaline earth, without having any 
effect on the quality of the iron produced. I have seen an iron ore smelted 
containing a very large percentage of sulphate of baryta. The ore in 
bulk would contain 15 to 20 per cent. of sulphate of baryta; this 
was reduced to sulphide of barium, which floated on the pigs in the 
form of a matt containing some sulphide of iron; the iron below was 
grey, and of good quality. 


Refined Iron. 


Having given a hasty description of the various varieties of pig, I 
purpose passing on to the conversion of the pig into wrought iron. 

The process of refining iron in the old finery is still carried on at 
some works; it is, however, mostly superseded by what is known as 
pig-boiling, that is, puddling the pig directly instead of refined metal. 

In refining iron it has been clearly shown by Price and Nicholson 
and others that the silicon is oxidised before the carbon, and in some 
cases silicon is separated completely from the metal, existing only as 
traces. 

The time required to refine iron seems to depend on the amount of 
silicon present in the pig; thus, grey iron requires much longer 
than white, and when very siliceous white iron or glazed grey pig is 
used, it is almost impossible to refine it. I have known white pig 
containing over 2 per cent. of silicon blown for seven hours, and then 
it was not metal. The finery cinder produced differs very much in 
appearance; it contains 5 or 6 per cent. more silica than ordinary 
finery cinder from pig with a moderate amount of silicium in it. 

With common iron, such as white Welsh or Staffordshire pig, the 
effect of overblowing is to convert the iron into a spongy porous mass, 
similar to what is known as a skull, whereas with best Yorkshire iron I 
have seen wrought iron on the top of the metal, the metal being quite 
solid. I cannot, however, say that the latter metal was overblown; it 
may probably be due to the production of wrought iron near one of 
the tuyeres. 

In refining, the larger portion of the silicon is separated, and some 
amount of sulphur and phosphorus with a little carbon. In considering 
the question as to the best composition of pig iron for refining, and the 
same will apply to puddling, I am decidedly of opinion that when pig 
contains much sulphur and phosphorus and as a rule the percentage of 
carbon is low, it is advantageous to have a certain amount of silicon 
present, so that the silicon may be acted on before the carbon and give 
time for more of the sulphur and phosphorus to separate, whereas if 
there is but little silicon the carbon is attacked, the metal is soon 
sufficiently blown before you have separated any amount of sulphur 
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and phosphorus. Time is an essential condition in their separation, 
and, with regard to the phosphorus, it is gradually oxidised by the 
oxides of iron present in the cinder, and converted into phosphate ; 
possibly some may separate as phosphide of iron; the sulphur, most 
probably, is all separated.as sulphide of iron. 

Take such common pig iron, the analysis of which I give on 
page 554. This contains only ‘46 per cent. of silicon; or take cinder 
iron, which will contain about °25 per cent. of silicon. Such iron is 
blown in a very short time, and very frequently converted into honey- 
comb metal, whereas if the pig contained from 1 to 1} per cent. of 
silicon it would be much better refined. 


The best common iron contains from 1 to 1} per cent. of silicon. 


Such iron has a smoother face than inferior pig, and when struck with 
a hammer, rings, is brittle, and crystalline; whereas inferior pig, con- 
taining only 2 to 4 tenths of silicon, is rough on the face or surface, 
and is covered with pea-like lumps, breaks with less ease than the 
crystalline pig, and when struck strikes dead like lead, without ringing 
at all. Such pig when puddled can be scraped together by the puddler 
very rapidly, coming to nature very soon, but at the same time pro- 
ducing a very inferior puddle bar. 

Samples of white pig, of which the analysis was given, page 545, or 
the two following analyses, may be taken as a fair sample of the com- 
position of Staffordshire and Welsh common pig. The analyses given 
were made to see if there was any chemical difference in the com- 
position of the iron when cast in sand or in cast iron chills. There 
appears to be no very marked difference in the composition, as one 


would have anticipated. 


Good Welsh Common White Forge Pig. 


I. Ff. 
Carbon........ 2°25 2°26 2°37 2°48 
Silicium ...... 1:14 1:09 
Phosphorus .... "82 ‘76 
Silicium ...... 77 ‘73 
Manganese .... 17 22 
ee 95°87 95°58 

101-02 100°75 
Puddling. 


The process of puddling consists in melting the pig in a reverberatory 
furnace and exposing the molten iron to the action of a current of air, 
the iron in the meantime being vigorously stirred so as to expose fresh 
surfaces of iron to the action of the air, and to mix the melted iron 
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more thoroughly with the oxides of iron in the form of hammer-slack 
and cinder that are always used. 

The oxygen of the air is introduced by the rabble-hole in the door. 
The process of puddling is however materially assisted, and the quality 
of the iron improved, according to the nature of the material (fettling) 
used for lining the sides of the furnaces, known technically as the 
boshes. It is necessary to use some material at the sides round the 
furnace to prevent the wash of the iron rapidly destroying them. 

The best materials for fettling are unquestionably the purer 
oxides of iron, such as pure hematite, roasted spathose ore, magnetic 
oxide of iron, Bilboa ore, pottery mine (roasted carbonate of iron very 
free from earthy matter). 

In selecting a material for fettling, it is necessary that it should be 
as free as possible from quartz or sand; a certain amount of clay is 
not injurious, although it will necessarily tend to make the fettling 
melt away sooner and not last so long. 

The hard siliceous hematites are not adapted for fettling. Thus in 
two samples of fettling ore examined— 


I. II. 
Siliceous matter per cent. .. 30°36 6°64 
Peroxide of iron ..........- 65°87 90°15 
PE vcetbaticeeseawes 111 1:09 


the siliceous matter in I was chiefly clay, whereas in II it was 
mostly quartz, Sample I proved to be a much better fettling than 
sample II. 

The best fettling material is what is known technically as best tap; 
this is the cinder from a heating furnace where piles of wrought iron 
are heated before being rolled, the bottom being made of cast iron 
and known as a cinder bottom, in distinction from the ordinary brick 
bottom covered with sand. 

A furnace fettled wholly with best tap has such an effect on the 
quality of the iron, that even from very inferior pig or cinder pig good 
iron may be made, and from pig of fair quality more puddle-bar can be 
got out than the weight of pig iron put in. 

In the process of puddling, the quality of the iron is, however, in a 
great measure dependent on the workman, both as regards the yield 
and the quality of the iron produced. 

Since the invention of puddling, one of the greatest improvements 
in the manufacture of iron was the introduction of cast iron bottoms 
in puddling furnaces, instead of the old sand bottom, sand or quartz, 
as I have said before, whenever introduced in the puddling furnace, 
always producing cold-short iron. 

The cast iron bottoms are what are called set before using, that is, 
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some cinder and hammer-slack is thrown in it and melted, or, what is 
better, a quantity of scrap-iron or old iron is melted on the bottom. 

Ilmenite or titanic iron forms a very durable fettling. It is a very 
infusible material, and answers in some cases, for example, when the 
iron is very red-short. Mostly, however, it is impossible to use it, on 
account of its making the iron cold-short. 

Other materials are occasionally used for fettling, such as limestone, 
the rather impure top of the mountain limestone answering the best ; 
it, however, makes the iron very red-short. Roasted tap-cinder, 
known technically as bull dog, is also largely used; the tap-cinder by 
roasting becoming infusible. 

I have entered somewhat minutely into the question of fettling, as 
upon this point has hinged the question of machine puddling, which 
has only been recently solved, and in this country it is only a few 
weeks since that a furnace was started. It is in every way satisfactory 
in its working. 

Several attempts have been made to puddle iron by machinery, 
and for some time past mechanical rabbles have been attached to 
puddling furnaces for the purpose of assisting the workman in the 
heavy labour of stirring the iron; their use has not, however, been 
very extensive, and they are useless for the purpose of balling the iron 
up, which is one of the most laborious parts of puddling. 

Various inventors have used a revolving chamber so as to puddle 
the iron mechanically. The first that was attended with any amount of 
success was that by Mr. Tooth, who used a cylinder made of wrought 
iron and lined with fire bricks, the cylinder being made to rotate 
between the fireplace and flue, the flame passing through the cylinder, 
and the balls being drawn out at the end. The brick lining, however, 
soon wore away, and the iron was only imperfectly puddled, the ball 
in the centre still containing some unconverted cast iron. 

Mr. Menelaus improved on Mr. Tooth’s machine, and, no doubt, 
succeeded in puddling iron mechanically ; the puddling process was 
most effectually carried out, and was, in my opinion, as complete as any 
hand puddling I ever saw. His machine differed from Mr. Tooth’s in 
being in the shape of an ellipse, the idea being that whereas in Tooth’s 
machine the iron was simply rolled round, in the elliptical machine, 
from the unequal diameter of various parts, the action would be to 
break up the cylindrical mass of iron formed in Tooth’s machine, and 
so submit every portion of the iron to the oxidising action of the 
cinder and air, and not to leave a core of cast iron inthe centre. The 
ellipse in Menelaus’ machine was made movable, and, by means of a 
pair of trunnions and a crane, it was removed from the furnace, 
tilted on end, and the lump of iron all in one mass turned out on 
to a bogie and taken to the hammer, 
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Mr. Menelaus failed in introducing machine puddling, simply on 
account of the lining he used; he tried first of all ganister (sand used 
for lining Bessemer converters) all descriptions of brick, ilmenite, &c., 
his difficulty was, ‘however, that he could get no lining to stand, and, 
not only this, all the iron he made was cold-short, and inferior in 
quality ; ilmenite he found to stand the best ; it was, however, difficult 
to fix in the furnace; and, not only this, it made the iron cold-short. 

Mr. Dankes’ rotatory puddling furnace has been successfa!ly used 
in America for some time, several works having numerous furnaces 
constantly at work. The Jron and Steel Institute sent out a Com- 
mission to America to report on this machine at the close of last year. 
Elaborate reports were presented to the above Institute at its last 
meeting in London, and the Committee appointed report most favour- 
ably on it. 

A trial furnace has been erected at Messrs. Hopkins, Gilkes, 
and Co., at Middlesbro’, and the trials that have been made with it are 
so satisfactory, that numerous furnaces are being erected. 

Mr. Dankes’ machine consists of a revolving cylindrical chamber, 
made with longitudinal wedge-shaped recesses, which act mechanically 
in retaining the initial lining in its place. This initial lining may be 
composed of any ore free from silica, ground up aid mixed with lime 
cream; it is put in like mortar, and, when dried, becomes a refractory 
and sufficiently coherent material to allow of the fettling being melted 
upon it, without either melting itself or breaking away from the plates. 
It is advisable to use an anhydrous ore for mixing with the lime, as 
when a hydrate is used and the water of combination driven off, the 
mixture becomes rather crumbly. 

Upon the initial lining a quantity of any ore free from silica is 
melted. For this purpose, ores containing water of combination, may 
be used, as it is soon driven off. Into the melted bath of ore large 
solid lumps are thrown, and these being cold, cause the melted ore to 
set round them, and so fix them firmly, producing a rough internal 
lining, and thereby affording a greater amount of surface to act upon 
the iron. It is not only necessary that these lumps should be mode- 
rately free from silica and refractory, but also that their texture should 
be such that they do not crumble by heat; this was found to be the 
case with ilmenite. 

Best tap-cinder answers for this purpose very well, and when iron 
ores cannot be got free from cinder, there is no doubt that it will pay to 
oxidize iron-scrap. Mr. Dankes uses scrap iron for this purpose. 

The above description is taken from Mr. Snelus’s report to the Iron 
and Steel Institute. In this report he enters fully into the various 
trials made with English pig iron, and the ores used for fettling in this 
country that were taken out to America for experiment. 
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Mr. Dankes in his furnace uses a closed ash-pit, and supplies the 
necessary air with fan-blast; he also introduces over the fire grate 
in front of the furnace and above the fuel, nine jets of air, so that the 
puddler in charge of the machine can regulate the blast, and thus he 
has complete control over the furnace, increasing the heat when 
required. 

The furnace is a bad melter of pig iron, as it takes a long time and 
consumes much fuel in using the machine for melting. The pig should 
be melted in a cupola, or run direct from the blast furnace. 

After melting the iron, a jet of water is directed against the lining 
on the descending side, in order to chill a portion of the cinder and to 
cause it to be carried under the iron. Mr. Snelus thinks this also has 
the effect of carrying off sulphur from the cinder, as in Parry’s steam 
finery. 

When grey pigs are used, it takes about ten minutes for the boil to 
commence; with white pig the time is much less, on account of the 
silicon present in the iron being less, and the boil commences in two 
minutes after melting. After tapping off the cinder, the cylinder is set 
revolving, and the fire is urged; the iron begins to boil violently, and 
the carbon quickly disappears. But little cinder is formed in this part 
of the process, and most of it is removed with the ball. 

Mr. Dankes has an ingenious arrangement consisting of a movable 
piece or door at the back of the flue; this, on removal, permits the 
ball to be withdrawn by means of a ball fork worked with a crane, by 
which the ball is placed on a bogie and carried to the squeezer or 
hammer. 

In Mr. Dankes’ machine the puddling is effected entirely by the 
fettling he uses, the carbon, silicon, and phosphorus being oxidized 
almost entirely by it, and the cinder introduced. The conversion of pig 
iron into malleable iron by means of oxides of iron is a very old idea. 
Dr. Percy proposed it more than 20 years ago; it has been tried in 
the puddling furnace, but with only partial success, the difficulty always 
being to bring the iron ore into immediate contact with the molten 
pig; if used in an ordinary puddling furnace it would simply float on 
the top. The advantage of using pure oxides of iron and such a mate- 
rial as best tap for fettling a puddling furnace, I have before alluded to ; 
the molten pig washes up against it, and you have in a limited degree 
the same action as in Dankes’ furnace. 

The separation of silicon, sulphur, and phosphorus by Mr. Dankes’ 
puddling-machine is more perfect than by hand puddling. Mr. Snelus, 
in his paper alluded to, gives the analyses of the pig and puddle bar 
produced, and compares the latter with puddle bar made in the ordi- 
nary way, and Mr. Dankes also makes the somewhat astounding 
assertion that the more silicon and phosphorus the pig contains, the 
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better is the quality of iron produced, so that what we always considered 
our enemies are now to be our best friends in iron-making; as far as 
our experience goes in machine puddling, this view of Mr. Dankes seems 
to be a correct one. 

Mr. Snelus, by an experiment made with silicon and oxide of iron, 
clearly proved that silicon does reduce oxide of iron to metallic iron, 
and that it becomes silica. The great advantage of machine-puddled iron 
will be unformity of quality in the wrought iron made. 

The impurities in the pig being oxidized at the expense of the 
fettling and cinder, it is clear that the oxides of iron must be converted 
into metallic iron, and consequently the yield is increased, thus 
21:602 lbs. of pig gave of puddle bar 23°112 lbs., allowing 94 per cent. 
for the iron in the pig, then 1°652 lbs. of iron was reduced from the 
fettling. 

The present machinery in use at iron works is quite unfitted for 
dealing with such a mass of iron as a ball from Dankes’ furnace, the 
charge used is 600 lbs., the puddle-ball would weigh about 650 Ibs. 
Mr. Dankes has invented a squeezer suitable for such masses of iron, 
consisting of an excentric groved roller, with two smaller ones, and a 
cam to tumble up the iron laterally. 

Iron thus produced, after being thoroughly squeezed and re-heated, 
can be rolled out at once into a rail, or large bar, and will not require, 
as is the case at present, rolling into puddle-bar, piling, re-heating, 
and rolling again. 

Mr. Spencer, of the West Hartlepool Iron Works, has also invented 
a revolving puddling machine. The converter is of a rhomboidal form, 
on two of its opposite sides, having the axes at right angles to the 
ends or discs, the remaining two sides being parallel to the axis; the 
ends or discs are made to revolve on rollers by suitable gearing. The 
sides are fitted with honeycomb recesses to hold the fettling, the discs 
being honeycombed also for the same purpose. 

The fettling used is best tap; it is fitted into the recesses, and fresh 
tap melted over it. In some experiments made by Mr. Spencer, he 
found that the silicon and phosphorus were almost completely separated 
from some Cleveland pig containing over 2 per cent. of phosphorus, 
having this element reduced in the puddle bar to less than *10; some 
of this was probably due to the cinder in the puddle bar. 

Cold-short Iron.—Iron made from ores containing much phosphorus 
is always cold-short; thus the character of the Cleveland iron is cold 
shortness. Cold-short iron is also produced when any siliceous mate- 
rial is used for fettling sand or silica in any form seeming to make iron 
cold-short, so that generally phosphorus and silicon make iron cold- 


short. 
Red-short.—The character of the Welsh iron, and hematite pig, is 
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red-shortness; red-short iron is always made from ores that are defi- 
cient in phosphorus, a little phosphorus from such pigs as the Cleveland 
producing the best results when mixed with hematite pig, or the purer 
charcoal irons. 

The red-short character of Welsh iron cannot be attributed to the 
absence of phosphorus ; in many instances it is undoubtedly due to the 
presence of sulphur, although not always; iron may be both red-short 
and cold-short at the same time. Such iron is the worst possible iron, 
and is made from iron ores containing a high percentage of sulphur and 
phosphorus; thus I have found inferior black band, which on analysis 
gave a high percentage of sulphur and phosphorus, affect materially 
the quality of the iron, and make it both cold-short and red-short. 
The exact cause of the production of red-short iron is not always very 
clear. I believe it to be due in some cases to a deficiency of carbon in 
the wrought iron; thus the best cable-bolt, the most fibrous and 
toughest iron, when melted in a clay crucible, and afterwards heated, 
doubled and welded, is very red-short, on account of the carbon being 
burnt out by the oxide of iron formed in melting the bar. 

Burnt Iron.—Mr. Matthieu Williams considers that burnt iron is 
due to oxygen dissolved in the iron, or rather oxide of iron present in 
the iron. 

I hardly think his experiments are sufficiently conclusive to prove 
this; he bases them entirely on the behaviour of the iron with dilute 
1:20 nitric acid. Now oxide of iron does exist in iron, especially in 
plates as cinder ; frequently in badly manufactured plates it occurs in 
some quantities. How he can determine the difference between the 
oxide of iron due to the cinder and that which he considers to cause 
the burnt iron, I cannot see. 

Mr. Matthieu Williams bases all his results on the determination 
of carbon by Eggertz’s process. Now, is this process sufficiently trust- 
worthy to determine minute differences in steel? I think not; that 
for practical purposes, when used with steel manufactured at the same 
works, it gives valuable comparative results, I quite agree; but with 
different steels made by different methods, although I have made most 
careful experiments, determining by combustion the carbon in my 
standards, I have been unable to get good practical results. 

It would have been more satisfactory if Mr. Williams had first 
melted his wrought iron and proved that it contained no carbon by 
combustion ; if, then, he had examined the iron after exposure to a 
high temperature in an oxidizing atmosphere, and then examined it and 
found oxide of iron, he would have had better grounds for his statement. 

I have examined some of the first Bessemer iron made at Dowlais in 
1856 by his method. Nearly the whole of the pig introduced in the experi- 
mental converter was burnt to cinder, and surely if burnt iron contained 
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oxygen, this iron should. I have failed to notice the dark colour men- 
tioned by Mr. Williams due to suspended oxide of iron during the 
dissolving of the iron in 1-20 nitric acid; the experiment has been 
repeated by my assistant with a like result. 

I have also tried the same sample of melted wrought iron upon 
which I made the experiments alluded to by Mr. Williams, and I have 
failed to obtain any dark colour or any indications whatever of suspended 
oxide of iron, the colour of the liquid being a very pale yellowish green; 
2°8—2-7—-2°5 grains were used in each case. 

That burnt iron may absorb oxygen or some other gas when it has 
been heated to an excessively high temperature is quite possible ; but I 
think it probable that burnt iron may be due simply to the particles or 
crystals of iron becoming sufficiently soft to arrange themselves in a 
highly crystalline form, and possibly some gas may remain between the 
interstices of the crystals. The best fibrous cable iron used for chains, if 
hammered vigorously for an hour, becomes highly crystalline and 
brittle, due to a re-arrangement of the particles of the iron; may not 
burnt iron be due to a similar cause. 

By re-heating and re-rolling burnt iron, its crystalline character may 
in a great measure be converted into a moderately fibrous condition. 

In considering the quality of wrought iron and steel, we should, 
I think, carefully consider the mechanical treatment it has been sub- 
mitted to in conjunction with the chemical composition of the iron. 


Steel. 


The time at my disposal will not permit me to enter fully into the com- 
position of steel, and I purpose only considering some points of interest 
that have lately occupid my attention, more especially as to the occur- 
rence of silicon in steel. 

It has always been the general impression that any amount of silicon in 
steel reduces the quality and seriously impairs its strength. Mr. Snelus, 
in his paper on the condition of carbon in iron and steel, gives the analyses 
of brittle Bessemer steel containing silicon and compares it with the 
analysis of good steel, which contains only a very minute quantity ; 
thus :— 

The former gave silicon ‘610, the latter ‘009 
earbon ‘550, ,, 4, °490 


” ? 


The former, a steel rail, was broken by a ton monkey falling from a 
height of 20 to 30 feet, whilst the latter was not broken. 

Some time ago I was surprised to find in a sample of Mr. Mushet’s 
so-called titanium steel a large percentage of silicon; the steel was 
undoubtedly of good quality, and in trying it practically it stood all 
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the tests that are usually applied to good tool steel. The steel gave on 
analysis— 


PD, dciuadbsdeudanes peu ». 1°288 1286 
PE ickdainenecdes bbe eeennn 1:343 1°299 
ET diutie tenes csctacndacawne 074 
PROGpROTES 20.0 vos 50s ie sewaes 045 
Manganese......... swe in, Sli ail ‘480 
Pas eentsdneanes eee eee 

100°541 


No titanium could be detected. 

The siliceous iron made from red ore, charcoal, and sand, was made 
partly with the object of using it for experiments to ascertain the 
influence of silicon on steel. Care was taken that all the materials 
used were as pure as possible. 

A mixture of siliceous pig, Spiegeleisen, and shear steel was melted 
in a small clay pot in a Siemen’s furnace. The mixture used consisted 
of— 


Best shear steel ......... Wttebbertienud 1 lb. 
ES eee ere 100 grms. 
PN SE 6. vc ewtidenssddinduredéwen¥us 800 _,, 


Great difficulty was experienced in melting it, as the clay crucible 
was enclosed in a larger black lead one; by exposing the clay crucible 
directly to the action of the gas the steel was melted and with some 
difficulty poured into a small cast-iron mould. 

The steel worked well under the hammer, the edges being particu- 
larly sharp. It was drawn out to a bar about ? in. square and made 
into a tool. Unfortunately at the end it was not quite solid; however, 
by drawing out the other end, a small tool was made from it, and it was 
used for turning off the skin of cast steel wheels, which is perhaps 
the most severe test a tool could be submitted to. It stood well, and the 
edge of the tool turned up slightly, showing that the steel was tough. 
The steel gave on analysis 2°07 per cent. of silicon. 

I regret I am unable to give the Society any details as to the strength 
of such steel; it was my intention to have made further experiments on 
this point. It is, however, quite clear that good tool steel may contain 
over 2 per cent. of silicon; and from the trials made with the steels of 
which I have given the percentage of silicon and the analysis, I am 
not disposed to think that either of them is a weak steel; I believe 
them to be quite as strong as ordinary crucible cast steel used for 
castings. 

I have suggested the use of this siliceous alloy for the purpose of 
making steel castings more solid. The difficulty with steel castings is 
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to get them perfectly solid. To attain this it is necessary to use 
a steel which contains a high percentage of carbon and which is 
consequently brittle. 

Some steel wheels that had failed were sent to me for analysis, to 
see if there was anything in the steel that would account for their 
failing. 

Analysis of Steel Wheels (cast). 


I. II. III. 
Carbon ...... 1°233 1:237 1-203 
Silicium ...... 297 303 ‘427 
Salphur ...... "022 017 032 
Phosphorus.... 069 069 093 
ae 97°544 97°882 97°740 
Manganese.... "881 955 957 

Copper........ traces -— — 
100°046 100°463 100°4.52 


Ingot reported to be the same steel from which the wheels were 
cast— 


IV. ¥. 
Ingot steel. Cast steel wheel. 
GO nc ccvecses "435 838 
eer 155 216 
ee “017 037 
Phosphorus ...... 151 073 
Pere 99-499 98-794 
Manganese........ 367 ‘453 
Copper ....eeeeee traces — 
100°604 100°411 


The analyses given of the steel wheels I and II were from the teeth 
of wheels that had broken. 

Analysis III is a sample of steel from the same works from a 
pinion wheel. 

Sample IV was reported to be the same steel from which the 
wheels I and IT were cast. 

Sample V is the analysis of a cast steel wheel from another steel 
works. 

Steel castings have become now almost a necessity for certain 
parts of machinery where great strength is required, especially for 
spur, bevel, and pinion wheels. 

The great difficulty with steel castings is to make the castings 
sound, the upper part generally being more or less honeycombed. To 
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get sound castings, the melters introduce a certain amount of 
Spiegeleisen to make the steel more fluid. The consequence is that 
the carbon is made much higher and the wheels more brittle. 

All steel castings are annealed, and their strength depends very 
much upon the care with which this is carried out. 

Steel castings having the composition of I, II, and III require 
more careful annealing, and are more likely to break than sample V, 
although it is quite possible that steel wheels having the composition 
of I, II, and III may stand well if very carefully annealed ; the com- 
position of sample No. V is, however, very much better.’ 

My impression is that for steel castings it would be advisable to 
increase the percentage of silicon, and to employ that element to 
make the steel even more fluid, and consequently obtain greater per- 
fection in casting. I am about to carry out some experiments as to 
the effect of an admixture of siliceous iron to steel castings, to see to 
what extent their strength is reduced by adding silicon in various 
quantities. 

Mr. Nees, of York, Pennsylvania, has taken out a patent for making 
silicon-steel. No details are, however, given as to its character and 
properties, further than that he uses siliceous magnetic oxide from 
Heidelberg, York County, Pennsylvania, to make it. 

Chromium steel made in America has been tried in this country fora 
holing awl in a coal-cutting machine; it stood well, and generally the 
impression was favourable as to its quality. It is stated that the chro- 
mium partly or wholly replaces the carbon. In examining the steel I 
found chromium, although only in small quantity. 

Chromium makes excessively hard alloys with iron. I have made 
alloys containing up to 20 and 30 per cent. of chromium. This alloy 
was much harder than steel, and dented it easily. 

Mr. Henderson, an American in this country, is carrying out a series 
of experiments with fluor spar. He patents the use of this for puddling 
and refining iron by mixing it with various mixtures of iron ore, ilme- 
nite, clay, &c. Samples of iron that have been treated by his process, 
made from pigs containing a high percentage of phosphorus, I have 
found to be so free from it that the iron is adapted for making 
steel. The phosphorus I have found reduced to ‘06 per cent. 

Some trials have been made in the Harz with fluor spar in puddling. 
It is said that a fibrous bar, not at all cold-short, is made from pig 
containing much phosphorus, and that such iron, when heated in the 
ordinary way, makes a cold-short iron. 
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566 PAGE ON THE SOLUBILITIES AND SPECIFIC GRAVITIES 


XVIII.—On the Determination of the Solubilities and Specific Gravities 
of certain Salts of Sodium and Potassium. 


By Davip Pages, M.B. Edinburgh, and A. D. Kzicurt ey, F.C.S. 


Tue authors being engaged in the manufacture of nitrate of potas- 
sium from the nitrate of sodium and chloride of potassium at an early 
period after the introduction of this method in England, found it 
necessary to carry on a series of investigations into the behaviour of 
these salts when alone or together in solution. 

The absence of any trustworthy information in any of the works on 
technical chemistry, and the discrepant statements collated in Storer’s 
‘Dictionary of Chemical Solubilities,” induced the authors to extend 
their experiments, and the results contained in this paper now placed 
before the Society are given with the hope that from the care and pre- 
cision exercised in their research, these may be accepted as trustworthy 
data. 

I. The solubilities and densities of saturated solutions of the 
nitrates and chlorides of sodium and potassium at the temperature of 
15°6° C. 

The salts employed were chemically pure, and accurate thermo- 
meters, graduated to jjth of a degree, were specially made by 
Desaga, Universitiits Mechaniker, Heidelberg. 

Two modes of solution were adopted :— 

a. Digestion of the salt in distilled water at a constantly maintained 
temperature of 15°6° C. 

8. Saturation with the salt of distilled water at 100° C., and sub- 
sequent cooling down to 15°6° C. 

The first mode proved the more exact, the numerous control 
experiments closely agreeing, as the extreme variations show. 

The determination by saturation at a higher temperature and sub- 
sequent cooling proved that a state of supersaturation obtains less or 
more in every instance; but in the case of these anhydrous salts 
this phenomenon cannot be attributed to different degrees of hydration, 
as in that of sulphate of sodium. The fact that solutions so prepared 
exhibit a greater density at 15°6° C. than those maintained at that 
temperature from the outset has a probable explanation in what may be 
termed “the attraction of solution.’’* 

The excess of salt slowly separates after a lapse of time, and beyond 
24 hours the densities attained by both modes correspond. 


* In other words, the indisposition for the salt to change its state by virtue of 
the attraction of the mass in solution.—D. P. 
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Chloride of Sodium. 


Specific gravities of solutions by digestion at— 

100° C. 
15°6° C. Cooled down to 15°6° C. 
120419 1211-48 
1204-03 1206°93 
100 parts of water dissolve— 
35°76 36°26 
contained in 100 parts of solution— 

26°34 26°61 


Chloride of Potassium. 
Specific gravities of solutions by digestion at— 


15°6° C. Cooled down to 18°6° C. 
1171°72 1171°94 
1171°45 1171°71 

100 parts of water dissolve— 
32°88 33°06 
contained in 100 parts of solution— 
24°74, 24°84 


Nitrate of Sodium. 
Specific gravities of solutions by digestion at— 


100 °C. 
15°6° CO. Cooled down to 15°6° C. 
1378°15 1378°43 
1378°32 137817 
100 parts of water dissolve— 
84°21 84°69 
contained in 100 parts of solution— 
45°71 45°85 


Nitrate of Potassium. 
Specific gravities of solutions by digestion at— 


100° ©. 
15°6° C. Cooled down to 15°6° OC. 
1141°68 1142°25 
1141:23 1141°32 
100 parts of water dissolve— 
26°04 26°30 
contained in 100 parts of solution— 
20°66 20°82 
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Sulphate of Potassium. 


Specific gravity of solution by digestion at 15°6° C. 1176°84 
100 parts of waterdissolve ..... ere Terr re 
100 parts of solution contain 


9°26 
8°48 


The following table will afford a comparative view of these results. 
The solubility of one part of salt, deduced from the above experiments, 
is also shown, and the value of the specific gravities in degrees of 
Twaddell’s hydrometer is attached for technical purposes. 


I. Table showing the Specific Gravities and degree of Solubility, by diges- 


tion of the salts at a constantly maintained temperature of 15°6° C. 


60°08° F. 
Contained in 1 part of salt 

Specific Degrees of | 100 parts ~~ of soluble in 
gravity. Twaddell. | saturated Sites parts 

solution. oer of water. 
NaCl ....| 1204°03 40°8 26°34 35 76 2°79 
KCl......{ 1171°10 34 ‘2 24°74 32°88 3°04 
NaNO; ..| 1137°81 75 6 45°71 84°21 1°18 
KNO,;....| 1141°23 28 ‘2 20 66 26 *04 . 3°84 
K,SO,....| 1176 °84 35 *4 8°48 9°26 10°79 


II. Table showing the Specific Gravities and degree of Solubility by satura- 
tion at 100° C., and subsequent cooling down to 15°6° C. = 60°08° F. 


Contained in 1 part of salt 
Specific Degrees of | 100 parts = — of awd in 
gravity. Twaddell. | saturated dis - i a parts 
solution. ween of water. 

NaCl ....| 1206°93 41 °4 26°61 36 °26 2°75 
KCl......| 1171°82 34 °4 24°84 33 06 3°02 
NaNO; ..| 1378°43 75°7 45 *85 84°69 1°18 
KNO;....| 1142 °25 28°5 20 ‘82 26°30 3 80 


Estimation of the Specific Gravities of the Nitrates and Chlorides of 
Sodium and Potassium. The Nitrates were rendered anhydrous by 
careful fusion and the Chlorides by ignition. 

Specific gravities at 15°6° C. 


In absolute In pure oil of 


alcohol. turpentine. 
KNO,........ 2°06 2°06 
NaNO, ...... 2°24 2°25 
|< +) ee 1-90 1°91 
eee 2°08 2°06 


8 


> 
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Similar results were attained in another series of estimations, where 
the salts had been dried over oil of vitriol. 


In the last set of experiments, the specific gravities and degrees of 
solubility of these salts, in presence of each other, were determined, 
and the results show that, although a solution already saturated by a 
given salt is still capable of taking up other salts, the degrees of solu- 
bility of all present in solution are considerably lessened. 

In the analysis of the mixed salts, the potassium, chlorine, and 
nitric acid were determined directly. 


I. Solution saturated with Chloride of Sodium and Chloride of Potassium 


at 15°6° C. 
Specific gravity, 1233°74 (46°75° Twaddell). 
100 parts of water 100 parts of saturated 
dissolve. solution contain. 
ere 9°62 13°92 
Bad ...c0 21°21 30°65 
Il. Solution saturated with Nitrate of Sodium and Nitrate of Potassium 
at 15°6° C. 
Specific gravity, 1478°22 (95°64° Twaddell). 
100 parts of water 100 parts of saturated 
dissolve. solution contain. 
BBO .nsces 15°29 34°53 
NaNO; .... 40°39 91°16 
ILL. Solution saturated with Nitrate of Potassium and Chloride of Sodium 
at 15°6° C. 
Specific gravity, 1330°92 (66°18° Twaddell). 
100 parts of water 100 parts of saturated 
dissolve. solution contain. 
8 eee 18°79 32°32 
NaCl ...... 23°03 39°57 


IV. Solution saturated with Chloride of Sodium, Chloride of Potassium, 
and Nitrate of Potassium at 15°6° C. 


Specific gravity, 1329-74 (65°95° Twaddell). 


100 parts of water 100 parts of saturated 
dissolve. solution contain. 
ae “82 1°39 
NaCl ...... 22°51 38°58 


KNOQ...... 18°33 31:44 
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V. Solution saturated with Nitrate of Potassium, Nitrate of Sodiwm, and 
Chloride of Sodium at 15°6° C. 


Specific gravity, 1438-63 (87°72° Twaddell). 


100 parts of water 100 parts of saturated 
dissolve. solution contain. 
a 12°65 26°44 
NaNO; .... 25°68 53°68 
KNO,...... 13°83 28°92 


VI. Solution saturated with Sulphate of Potassium and Chloride of 
Sodium at 15°6° C. 


Specific gravity, 1241°51 (48°30° Twaddell). 


100 parts of water 100 parts of saturated 
dissolve. solution contain. 
| 4°99 7°19 
ee 25°52 36°71 


VII. Solwéion saturated with Sulphate of Potassium, Chloride of 
Potassium, and Chloride of Sodium at 15°6° C. 


Specific gravity, 1250°42 (50°1° Twaddell). 


100 parts of water 100 parts of saturated x 
dissolve. solution contain. 
KSQ,...... 3°19 4°69 
ee 6°88 10°11 
NaCl ...... 21°88 32°15 


XIX.—On the Influence of Pressure upon Fermentation. Parr I. 


By Horace T. Browy, F.C.S. 


Tue following investigation was originally undertaken for the purpose 
of accurately determining the composition of the gas evolved during 
the vinous fermentation. 

The fact that other gases besides carbonic anhydride are evolved, 
when glucose splits up under the action of the alcoholic ferment, appears 
to have been passed unnoticed, or, if observed, has probably been attri- 
buted to accidental admixture with atmospheric air. During the research 
it was found that reduction of atmospheric pressure materially affects 
the relative quantity, and also the composition of the evolved gases 
unabsorbed by potash; and these changes in the gaseous products are 


_ 
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accompanied by corresponding alterations in the liquid undergoing fer- 
mentation. 

In my first experiments malt worts were fermented under ordinary 
conditions of atmospheric pressure, in a vessel of about 8 litres’ capa- 
city, furnished with a gas delivery tube. Precautions were taken to 
free the liquid from air before the commencement of an experiment, 
and the fermentation was in most cases allowed to proceed for several 
hours before any examination of the evolved gas was made. The gas 
was collected over a strong solution of caustic potash, except where it 
was required to ascertain the proportion of carbonic anhydride to other 
gases, in which cases mercury was used. 

It was found, after taking every necessary precaution, that during 
the whole period of fermentation, a certain proportion of gas is evolved, 
not absorbed by potash. At 14°C., and in the case of malt-worts, the 
proportion of the unabsorbed gas to the total amount liberated is found 
to be about 1: 3000. A rise in temperature is generally accompanied 
by a slightly increased evolution of unabsorbed gas. 

The analyses of the gas were conducted in an apparatus resembling 
in general construction that described by Prof. Frankland, in the 
Journal of this Society for March, 1868. The laboratory tube was, 
however, much longer and narrower, and was furnished with platinum 
wires for explosions. 

The gases, other than carbonic anhydride, that are evolved during the 
fermentation of malt worts, under the above mentioned conditions, are 
found to consist mainly of nitrogen, with a small proportion of hydrogen, 
a hydrocarbon, and in some cases nitric oxide. 

The following numbers represent the percentage composition of such 
a mixture :— 


Nitrogen .....ccesees 92°15 
Hydrogen .........+0+ 4°85 
C,,Hon+2 $66646.46 04-0046 1°67 
Nitric oxide .......... 1°33 

100°00 


It should be remarked that since a somewhat large quantity of potash 
is required to absorb the carbonic anhydride, it is necessary by a proper 
disposition of the apparatus to limit the solvent action of the ley upon 
the gas as much as possible, otherwise little or no hydrogen and hydro- 
carbon will be detected. 

The water used in preparing the malt infusions for the above experi- 
ments was ordinary well-water, containing a small quantity of nitrates, 
from which the nitric oxide was derived by what has been called the 
nitrous fermentation. It will be seen hereafter that when the ferment- 
ing liquid is free from nitrates, not a trace of nitric oxide is evolved. 
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The hydrocarbon was unfortunately present in too small a quantity 
in any of the gaseous mixtures yet examined to admit of an accurate 
determination of itsnature. As, however, it is not absorbed by fuming 
sulphuric acid, it would seem to belong to the CaH2,,2, or paraffin 
group. Whether, however, it is simply marsh-gas, or a mixture of that 
gas with one or more of its homologues ethane, propane, or quartane, 
cannot be positively stated; it is hoped, however, that future research 
may throw some light upon this point. 

It might be suspected that the presence of hydrogen would indicate 
the simultaneous occurrence of the butyric fermentation. This, how- 
ever, is not the case, for during the performance of certain experiments 
presently to be described, a method was discovered by which a liquid 
undergoing fermentation could be made to evolve a considerably greater 
proportion of hydrogen than when it was fermented under ordinary 
conditions ; and yet in these cases there was no production of butyric 
acid, which, however, must have been present in a very appreciable 
quantity had the hydrogen proceeded from that source. 

We must then look upon hydrogen as a normal product of the alco- 
holic fermentation; for in numerous experiments conducted under 
varying conditions upon malt worts, grape juice, and ‘“ Pasteur solu- 
tions,” by observing proper precautions, I have always been able to 
detect the presence of that gas amongst the fermentation products. 

Liebig in his last paper (Ann. Chem. Pharm., vol. cliii, p. 1) on 
Fermentation, has suggested that the discovery of hydrogen in small 
quantities amongst the carbcuic anhydride might throw light upon the 
production of glycerin during fermentation, hinting at the possible 
production of that body from glucose by the direct fixation of hydrogen 
according to the formula, 


CeHi20, + Hy = 2C3H,O3. 


To put this theory to the test of experiment, it will be necessary to esti- 
mate the glycerin in liquids which have been fermented under condi- 
tions favourable to the production of hydrogen, in which cases there 
should be a marked excess of that body over the quantity found in the 
portions of the same liquid fermented under conditions that would yield 
the maximum amount of hydrogen. 

I am, however, at present of opinion that nitrogen is never pro- 
duced under ordinary conditions, in sufficient quantity to account for 
the large percentage of sugar, which, according to Pasteur, is con- 
verted into glycerin. 

In order to understand thoroughly the true sources of the hydrogen 
and nitrogen, it is necessary to refer to the next series of experiments, 
which were conducted in an apparatus, the arrangement of which will 
be readily understood on referring to the accompanying figure. Ais 


————— 
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the fermentation vessel, consisting of a flask of about 200 c.c. capacity, 
partly drawn out at the neck, and with a lateral tube B cemented into 


it, by means of which the flask may be connected with a Sprengel’s 
mercury pump, either directly, or, as represented in the figure,’ by 

means of a U-tube, C, filled with fragments of causiic potash. Through 
? the drawn-out neck of the flask is inserted a tube D, of about a milli- 
meter bore, bent twice at right angles, and furnished with a well ground 
stopcock, S. The free end of the tube E has cemented to it one of 
Regnault’s steel caps, for making an air-tight connection with the 
laboratory tube G of the gas apparatus. 

The liquid to be fermented is introduced, together with the ferment, 
into the flask, the tube D filled with mercury between the steel cap and 
the stopcock put in position, and all the joints of the apparatus made 
with mercury or glycerin. If the experiment is to be made under 
reduced pressure, the potash-tube C is used. As complete a vacuum as 
possible is now made with the mercury pump, the last traces of air 
being expelled from the liquid by gentle boiling. When the potash 
tube is used, this can be readily effected by the heat of the hand alone. 
When all precautions are taken, there is still a minute quantity of resi- 
dual air in the apparatus; this is determined previously, and allowed 
| for in all calculations. , 

A very accurately measured quantity of air or nitrogen (generally 
from 4 to 8 c.c.) is then passed into the apparatus from the laboratory 
tube, the tube D being left full of mercury as before. 

This admission of air to the flask facilitates the examination of the 

small quantities of gas proceeding from the fermentation. It also 
d serves another purpose in preventing the continued ebullition of the 
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liquid in the flask and the consequent wetting of the potash in the 
U-tube. 

After the fermentation has fairly started, it is found that the mercury 
in the pump remains at almost a constant height, the carbonic anhydride 
evolved being absorbed as fast as it is produced. When the experiment 
has proceeded long enough, the gases are pumped out and examined. 

The following are some of the results obtained by fermenting malt 
worts, prepared with distilled water, under varying conditions of pres- 
sure. Experiments I and II were conducted without the interposition 
of the absorption tube; the carbonic anhydride could consequently be 
here estimated directly. In III and IV it was only approximately 
estimated from the amount of alcohol produced. 


TaBLe I.—Fermentation of 100 c.c. of Malt Wort. 


‘ Mean Gas evolved,| Ratio of 
No. of Specific — of pressure in not unabsorbed | Temp. 
experi- ° ermenta- f oatead Ye t 
t gravity. om mm. 0 absorbed, by gas to b 
— mercury. potash. | total evolved. 
c.c. 

Eiwcccos) 10673 3 days 765 *261 aver 13° 
ieicos 10472 | 4 ,, 760 851 odes 16° 
III eeee 1072 ‘0 6 ” 440 2 *335 yas 16° 
IV ....| 1059-2 | 6 ,, 390 3 989 a. 17° ¢ 


TaBLe II.—Percentage composition of Gases evolved during the above 


Experiments. 
I. II. ITT. IV. 
N nccccvcees 70°11 94°12 35°16 4°83 
H occccccvee 2°68 5°88 60°42 90°64 
C,Hea+2 eeecee 27°21 © — 4°42 4°53 


100-00 100°00 100°00 100-00 


100 c.c. of grape-juice fermented under a pressure of 300 mm. of 
mercury, and at a mean temperature of 16° C. gave rise to an evolu- 
tion of gas, of which only 53,5 remained after absorption with potash. 
The percentage composition of this gas was— 


Manswetreeses 69°08 
rere 80°92 
100-00 


It will be observed from Table I, that the amount of evolved gases 
unabsorbed by potash is greatly increased by a reduction of atmos- 
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pheric pressure. This increase is shown by Table II to be mainly due 
to hydrogen, which is given off in far greater abundance under these 
conditions. The nitrogen appears on the contrary to decrease with the 
pressure. 

The large percentage of hydrocarbon observed in Expt. I is abnormal. 
Even here, however, its true nature could not be determined, in con- 
sequence of the very small quantity of gas at command. 

It is found that an increase of hydrogen in the gaseous products of 
the alcoholic fermentation is invariably accompanied by an increase in 
the liquid of acetic acid and aldehyde. This is rendered evident from 
the following results. 


TaBLE III.—100 c.c. of Malt Wort Fermented. 


Pressure in Acetic acid , , ‘ 
mmvot | Bgimopen | ‘producnt, | olson of dvs oxide 
mercury. vi mm. g. y ‘ 
A. 755 ‘211 3°72 Very slight. 
B. 440 1°411 7°60 Slight, but more than in A. 
C. 390 3 616 34°20 Very marked. 


The acetic acid was estimated by distilling the liquid, previously 
freed from alcohol, with a drop of sulphuric acid, and titration of the 
distillate with j; normal soda-solution, the sodium salt being subse- 
quently carefully examined. In experiments A and B the liquids were 
fermented in the presence of small, accurately measured quantities of 
atmospheric air. From the total quantity of acetic found in these cases 
there has been deducted the very small amount corresponding to the 
oxygen absorbed, on the supposition that the whole of this went to 
oxidize the alcohol. Experiment C was conducted in a rarefied atmos- 
phere of nitrogen. 

It is evident, if acetic acid and aldehyde are, as generally stated, 
secondary oxidation-products in fermentations, that the necessary oxygen 
in these cases must have been derived from some substance contained 
in the liquids experimented upon. 

Kekulé (Deut. Chem. Ges. Ber. iv, 718) has recently suggested that 
aldehyde may be produced at the expense of nitrates, these bodies under- 
going reduction in consequence. Under some circumstances this may 
certainly be the case; but that nitrates are not absolutely necessary, 
any more than free oxygen, for the production of aldehyde, is rendered 
evident from the results quoted in Table III, where the liquids con- 
tained no nitric acid.* Moreover, I have observed that aldehyde is 


‘* A simple modification of Schlésing’s somewhat complicated method was 
adopted for examining the liquids for nitrates. Hither the worts themselves, or 
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always present in “ Pasteur’s solutions,” fermented out of contact 
with the air, and prepared especially with a view to exclude nitrates. 

In order to throw some light upon the production of acetic acid and 
aldehyde, it was necessary that the liquid to be fermented should have 
a definite and known composition. A ‘“ Pasteur’s solution”’ was ac- 
cordingly prepared of the following substances :— 


Cane-sugar ............ 10 grms. 
EE ecknnwin sen ns 169 gr. 
Ammonium tartrate...... 118 ,, 
Pi dcevneheawheceas 100 c.c 


This solution was fermented with a trace of yeast for nineteen days 
at a pressure of 200 mm. of mercury. The total gas evolved during 
that period, left unabsorbed by potash, amounted to °622 c.c., consisting 
of pure hydrogen. ‘The liquid yielded on distillation 6°6 m.g. of acetic 
acid, free from butyric acid, and a very marked quantity of aldehyde. 
It is evident from this experiment, that if the acetic acid was not pro- 
duced from the tartrate employed, the necessary oxygen for its forma- 
tion must have been derived either from water or the sugar molecule 
itself. 

A second “ Pasteur’s solution,” in which ammonio-magnesium 
phosphate was substituted for the tartrate, yielded, on fermentation 
under a pressure of 50 mm. of mercury, 1°357 c.c. of hydrogen, and 
70 m.g. of acetic acid, which in this case contained a trace of butyric 
acid ; more aldehyde being at the same time produced than in the former 
experiment. 

These results seem to point strongly to the fact of there being a de- 
composition of water during fermentation, the dissociation of the water 
molecule being favoured by a reduction of external pressure. That 
the hydrogen evolved is always less in amount than that equivalent to 


cold aqueous infusions of the malt from which they were prepared, were introduced, 
together with a fragment of calcic carbonate, into a flask similar to the one used in 
fermentation experiments. A vacuum having been made over the liquid, a strongly 
acid solution of ferrous chloride was passed into the apparatus. When the carbonic 
anhydride evolved had raised the pressure within the flask nearly to that of the 
surrounding atmosphere, heat was applied, and the liquid boiled briskly for some 
minutes. The mercury pump being set in action, the gas was collected in a tube 
containing a little potash solution. 

Malt infusions thus treated, under ordinary circumstances, yielded no nitric 
oxide. The previous addition of a trace of nitrate could, however, always be readily 
detected. 

I have not yet succeeded in making this method yield good quantitative results 
for very small quantities of nitric acid in the presence of a large excess of complex 
organic substances, but I have no doubt this may, with proper management, be 
accomplished. 


’ 
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the oxygen fixed, might be expected @ priori from what is known of the 
action of nascent hydrogen on glucose. Petit (Compt. rend., Ixxiii, 
267—270; Jour. Chem. Soc. ix, 897) approaching the subject from a 
different point, has also arrived at the conclusion that water is actually 
decomposed during fermentation. The principal facts which he brings 
forward in support of this opinion, are the conversion by the active 
ferment of iodine into hydriodic acid, and the oxidation of sulphites to 
sulphates. 

I hope to continue my experiments on these subjects, paying especial 
attention to the microscopical examination of the liquids fermented 
under low pressure, with a view to ascertain whether the increased pro- 
duction of acetic acid observed under these circumstances is accompanied 
by increased propagation of Mycoderma Aceti. 

A word yet remains to be said on the origin of the nitrogen observed 
under some circumstances, in the gases of the vinous fermentation. 
The only possible sources from which this gas may be derived appear to 
be (1) nitrates, (2) ammonia salts, (3) albuminoids. We have 
already seen that nitrogen is evolved from solutions containing 
albuminoids but no nitrates, and that no nitrogen is observed during 
the fermentation of solutions containing abundance of ammonia salts 
but no albuminoids. It is evident from these facts that the nitrogen 
proceeds from the decomposition of albuminoids. 

I may state the conclusions I have at present arrived at briefly as 
follows :— 

(1.) That other gases besides carbonic anhydride are invariably 
evolved during the alcoholic fermentation. 

(2.) That for the same liquid, under similar conditions of tempera- 
ture, the proportion of evolved gas unabsorbed by potash is largely 
increased by a reduction of atmospheric pressure. 

(3.) That the gas always contains hydrogen, and generally a hydro- 
carbon having the general formula C,,He, +2. 

(4.) That when albuminoids are present in the liquid, nitrogen is 
always evolved. 

(5.) That the presence of nitrates is indicated by the evolution of 
nitric oxide. 

(6.) That decrease of atmospheric pressure produces an increase in 
the quantity of hydrogen evolved, and tends to diminish the nitrogen. 

(7.) That increase of hydrogen from this cause is always accom- 
panied by an increase of acetic acid and aldehyde in the fermenting 
liquid. 

(8.) That water is decomposed during the vinous fermentation, and 
that this decomposition is facilitated by a decrease of atmospheric 
pressure. 


; 
| 
| 
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XX.—On the Electrolysis of Sugar Solutions. (Preliminary Notice.) 
By Horace T. Browy, F.C.S. 


I HAvE in my last paper shown it to be highly probable that water is 
decomposed during fermentation. Bearing this in mind, it was 
thought desirable to subject water to the decomposing action of the 
electric current in the presence of glucose. 

For this purpose a strong solution of invert sugar was prepared. 
This was acidified slightly with sulphuric acid, and the current from 
two Bunsen’s cells passed through the liquid between platinum 
terminals. 

After the lapse of two hours, the presence of carbonic anhydride 
could realily be detected in the gas evolved. Twenty-four hours after 
the commencement of the experiment the electrolytic gas on analysis 
was found to have the following percentage composition :— 


oo or 14°15 
DP vecevesves 3°34 
Estee cuwewees 72°80 
FF saceseveseer 9°71 

100-00 


The liquid was neutralised with soda, and distilled. The perfectly 
neutral distillate, possessing a slight ethereal odour, produced, on treat- 
ment with oxide of silver, a fine mirror of metallic silver, and yielded 
acetic acid on oxidation. These reactions leave no doubt of the pre- 
sence in the liquid of considerable quantities of acetic aldehyde. 

The residne in the retort, redistilled with a little sulphuric acid, gave 
a strongly acid distillate containing abundance of acetic acid and a 
little formic acid. It was hoped that alcohol might be produced in 
this experiment; but although the first distillate gave with iodine and 
potash the characteristic crystals of iodoform, yet this did not neces- 
sarily indicate the presence of alcohol, since Lieben (Ann. Chem. 
Pharm., vii, Supplement 6, 2 Heft., 226) has shown that the reaction 
takes place very readily with aldehyde. 

Although I have at present no direct experimental proof of the pro- 
duction of alcohol during the electrolysis of glucose solutions, yet I 
think the composition of the electrolytic gas rather indicates the pre- 
vious formation of this body, although it probably undergoes immediate 
oxidation. 

I was not aware when I recently commenced the investigation, of 
which I now present a preliminary notice, that any work had been 
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done in this direction. I find, however, that Brester (Archives Néer- 
landaises des Sciences exactes et naturelles, 1866, i, 296; Jahresb. f. 
Chem., 1866, p. 87) in 1866 subjected solutions of cane-sugar, amongst 
many other substances, to the action of the electric current. He ob- 
served the evolution of carbonic anhydride, and also that the electro- 
lysed solution, heated in the water-bath, gave an acid distillate, having 
reducing properties, but not containing, according to him, formic or 
acetic acid. 


XXI.—On the Transformation-products of Starch. 


By Cornetius O’SuLrivay. 


Tue change which starch-paste undergoes in presence of malt-extract 
(diastase solution) has been investigated by Musculus, Payen, and 
more recently by Schwarzer. 

Musculus (Ann. Ch. Phys. [3], lv, 203] states that the solid matter 
dissolved from starch-paste by the action of diastase at 70° to 75°, or by 
dilute sulphuric acid under certain conditions, contains sugar and dex- 
trin in the proportion of one molecule of the former to two of the 
latter, and that with diastase no further reaction takes place, while by 
continuing the action of sulphuric acid, the dextrin is slowly converted 
into sugar. 

Payen (Ann. Ch. Phys. [4], iv, 286) asserts that more than 50 per 
cent. of the solic matter dissolved by the same reaction is sugar, and 
says (Ann. Ch. Phys. [4], vii, 382) that four samples taken from 
another operation in the space of 14 hours contained 17°9 per cent., 
20°9 per cent., 25°8 per cent., and 26°03 per cent. sugar on the total 
matter in solution. 

Schwarzer (J. pr. Chem. [2], i. 212) agrees with Musculus 
in finding equivalent quantities of dextrin and sugar in solution, but 
differs from him in supposing that dextrin is formed first, then sugar, 
and that the reaction ceases when definite equivalent proportions 
are produced. He says that when the reaction takes place above 65°, 
the product always contains less sugar than that produced at a lower 
temperature; above 65°—70° the proportion of sugar to dextrin is as 
1 eq. : 3 eqs.; below 60°, when the principal phase of the reaction is 
finished, the dextrin and sugar found in solution are in the proportion 
of 1 eq.: leq. This experimenter considered the change completed 
when iodine no longer gave any colour. He determined the sugar 
volumetrically with Fehling’s copper solution. 
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I repeated these experiments, and obtained results agreeing only par- 
tially with those given by the chemists named. Certainly below 60°, 
when the precautions recommended by Schwarzer are taken, the solid 
matter in solution frequently contains 50 per cent., or thereabouts, of 
sugar. The reaction, however, does not stop here. I find the re- 
ducing power becomes constant only when the cuprous oxide precipi- 
tated, weighed as cupric oxide, represents glucose equal to 65—66 per 
cent. of the solid matter in solution derived from the starch, the pre- 
cipitate produced by the malt-extract added being allowed for. The 
discrepancies between my experiments and those of Schwarzer may 
be accounted for by two causes. 

Ist. The difficulty of obtaining, without a foregone conclusion, 
results nearer than 5 or 6 per cent. by employing the Fehling’s 
solution volumetrically. 

2nd. The very slow and gradual increase from 50 per cent. sugar to 
65 per cent. 

Now the difficulty arises—it also presented itself to Schwarzer— 
why should not more than 50 per cent., or even 65 per cent., of starch 
be converted into sugar by the action of diastase? Schwarzer refers 
to the partial conversion of oxygen into ozone as a parallel phenomenon. 
I, however, do not think that the one change has any application to the 
other ; and as every fact connected with the transformation of starch is 
of importance to the manufacture in which I am engaged, I thought it 
worth the trouble to endeavour to account, in a more satisfactory 
manner, for this curious point. In pursuit of this object, no better way 
seemed open to me than to try to isolate the products resulting from 
the transformation, and study their characters separately. All agree 
that these products are sugar (the variety of sugar is seldom men- 
tioned) or matter capable of reducing cupric oxide, and dextrin not 
having that power. The numbers expressing the percentage of sugar, 
in all investigations on this subject, are calculated on the supposition 
that the substance in solution which reduces cupric oxide exerts the 
same reducing power as invert sugar, or dextrose. The dextrin is 
determined by difference. 

There are three principal methods given by which dextrin may be 
prepared from starch :— 

1. By the action of heat on the dry substance. 

2. The action of acids, and 

3. The action of malt-extract (diastase) on starch-paste. 

I shall confine myself to the last two methods. 


A. By the Action of Malt-extract. 


100 grams of air-dried starch were stirred up with 300 c.c. water at 
40°, and the mixture poured with continued stirring into 2 litres of boil- 
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ing water. The paste thus formed was allowed to cool to 70° C., and 
the cold extract from 20 grams of pale malt added to it. Disorganisation 
immediately set in, the liquid became almost clear; for the first 4 or 5 
minutes the filtrate from the solution filtered cold, coloured iodine blue ; 
after some time longer the solution treated in the same way coloured 
iodine dark reddish-brown, in fact, the colour of concentrated tincture 
of iodine; at last the cold filtered solution was no longer coloured by 
iodine. When this stage of the reaction was reached, the solution was 
boiled for a short time, allowed to cool, and filtered from some insoluble 
matter which I have invariably found to retain the power of colouring 
iodine blue. The filtrate was evaporated on the water-bath to 300 c.c., 
and then precipitated with alcohol. The precipitate was allowed to 
settle, and the clear supernatant liquid decanted from the insoluble, 
almost white, waxy mass. This, according to some authors, is dextrin. 
Biot and Persoz say it can be purified from sugar by dissolving it at 
least ten times in water and reprecipitating with alcohol, which must 
not be used in excess. I dissolved and reprecipitated the substance 
15 times, and another portion as many as 30 times, the alcohol em- 
ployed being sp. gr. 0°830,* but I found in each case that it retained 
the power of reducing cupric oxide, the lowest reduction corresponding 


to 8 per cent. dextrose. 


B. By the Action of Acids. 


100 grams of starch, converted into a paste as described above, were 
heated with 10 c.c. ordinary sulphuric acid until the solution, filtered 
cold, no longer coloured iodine. The acid was separated with baryta, 
and the filtrate evaporated to 300 c.c. The precipitate from this 
syrup, with alcohol, redissolved, and precipitated 30 times, still retained 
the power of giving a reduction with cupric oxide equal to 9 per cent. 
dextrose. 

Starch-paste treated in the same way with oxalic acid, the acid being 
separated with lime, gave the same results, but the transformation was 
slower. 

The question naturally suggested itself, is this body, even after the 
repeated partial precipitations, still a mixture of dextrin and sugar P 
or has pure dextrin a reducing power on cupric oxide? An elementary 
analysis would not settle the point, because the increase of hydrogen 
and decrease of carbon, due to the admixture of 8 or 9 per cent. dex- 
trose, could be more or less accounted for by the errors of manipulation ; 
the results would, therefore, not be altogether satisfactory. The action 
of the body on polarised light seemed to afford some means of explaining 
the difficulty. The numbers given for the specific rotatory power of dex- 


* This is the strength of the alcohol employed in these experiments. 
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trin do not agree; inall books itis put as[a] = + 138°68°; Béchamp 
i says itis [a] = + 176°. I determined the specific rotatory power* of 
the three substances, the preparation of which is described above, viz., a, 
| that obtained by the action of malt-extract ; b, by the action of sulphuric 
acid; and c, by the action of oxalic acid, with following results :— 


a sp. rot. power [a] = + 204°. 


b ie [a] = + 205°. 
c “ [a] = + 204°. 
The three bodies gave nearly the same reduction with cupric oxide ; it 
equalled— 
Ps tdoncenevesass 8°8 per cent. 
DP Mtttcnkernenies . 8&5 per cent. 
SE MO Rinds dececaye 9:0 per cent. glucose. 


This would seem to indicate that the composition of the substance pre- 

pared by the three methods was the same. In another preparation, d, 

however, by the action of dilute sulphuric acid, in which the reaction 

extended over eight hours, I found the sp. rot. power to be [a] = + 

198°, and the reduction with cupric oxide to be equal to 9-0 per cent. 

glucose. Hither the substance d must be a different body from a, b, and 

c, although the difference in the rotatory power is not great, or the 

optical activity of the constituent which reduces cupric oxide cannot be 

{| the same. This led me to prepare substances having different reducing 

powers on cupric oxide, by the continued action of sulphuric acid on the 

body described as d, and to determine if the specific rotatory power 

diminished as the reducing power increased. I found it to be so; 

but it was not necessary to continue the experiments in this direction, 

for I observed that the reducing power of the solution could be very 

considerably diminished by fermentation. I made use of this fact to 
eliminate the reducing body. 

The precipitate produced by alcohol in the syrup obtained by the 

action of malt-extract on starch-paste, as described above, was dissolved 

in water; the solution boiled to drive off the alcohol, cooled to 20° C., 

and then 2 per cent. on the matter in solution, of yeast, added to it. 

Fermentation began ina short time, and in about three days the solution 

became clear. The specific gravity before fermentation should be 1:090. 

The clear liquid was filtered to remove the deposited yeast and the 

filtrate precipitated with alcohol. The precipitate collected to a white, 

soft, waxy mass, with a lustre more or less silky. This substance was 

re-dissolved in a small quantity of water, filtered from a little insoluble 


* The optical observations were made with a Soleil by Duboseq. As the mean 
of six determinations, I found the specific rotatory power of cane-sugar to be [a] 
= + 74°; the extremes being + 742° and + 73°6°. The number usually given is 


+ 73°8°. 
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matter, and reprecipitated ; the process was repeated three or four times. 
The supernatant liquid of the last precipitation was nearly clear; it 
was poured off and fresh alcohol added; the substance then became 
gradually brittle, and broke up into a white, apparently semi-crystalline 
powder. This was washed two or three times with alcohol, thrown on 
a filter, pressed between folds of blotting-paper and immediately 
placed under a bell-jar over sulphuric acid. If this precaution be not 
quickly taken, moisture is absorbed, and the powder again becomes 
soft and waxy. The body thus obtained, dried in a current of dry air 
at 100°, exerted a reducing power, when boiled for 20 minutes with 
Fehling’s copper solution, only equal to 2 per cent. glucose. 

In this way I made eight preparations, viz. :— 

3. e, f, and g, from the product of the action of diastase on starch- 
paste, stopping the transformation by boiling when the colour with 
iodine was no longer blue, but reddish-brown. 

2. h and i in the same way, stopping the reaction when iodine gives 
no colour. 

1. j, from the solution with sulphuric acid, the acid being separated 
when iodine ceased to give a blue colour, but reddish-brown. 

1. k, in the same way, when iodine gave no coloration ; and 

1. 1, obtained by the action of oxalic acid ; coloured by iodine reddish- 
brown. 

I determined the specific rotatory power in each of these prepara- 
tions, with the following results. The substances were treated with a 
current of dry air at 100° until the weight became constant. This 
operation takes ai least eight hours:— 


Specific rotatory Per cent. reducing 
Paitenee. ” power. cupric oxide. 
e [a] = + 213°0° 2-03 
f + 212°0° 2-20 
Riennte + 212-7° 1°24 
BR svveve + 213°1° 1°20 
é + 212°7° 1°40 
Pree + 213-0° 1°15 
Peer + 213°5° 0°80 
© secece + 214:0° 1°03 


From these determinations I feel justified in concluding that the 
eight preparations are one and the same body, and coupled with the 
numbers obtained for a, 6, and c, that the body in the pure state does 
not reduce cupric oxide. 

Dextrin in this state is a brittle white powder, showing in some 
instances shining particles which one would suppose were the faces of 
crystals, but as under the microscope no trace of crystallisation can 
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be observed, they must be fracture surfaces. It dissolves very easily 
in water ; if the dehydrated body be employed, with a rise of tempera- 
ture. In cold alcohol, sp. gr. 0°82, it is not perceptibly soluble; at 
least the cold alcohol which had been for three days in contact with 
the dry substance, exerted no action on a ray of polarised light, passed 
through a layer of it 220 mm. in length. An aqueous solution con- 
taining in 100 c.c. 10 grms. dry substance, has a sp. gr. = 1°0385, 
more correctly, 1:03845, the mean of many determinations, varying 
between 1:0384 and 1°03855. Its specific rotatory power may be 
taken [a] = + 213°. This agrees closely enough with the optical 
activity [a] = + 211° of the substance described by Béchamp as 
soluble starch colouring iodine blue. 
The three bodies, viz. :— 


Soluble starch coloured by iodine blue, 
a Dextrin coloured by iodine reddish-brown, 
and 8 Dextrin not coloured by iodine, 


are therefore alike in their action on polarised light, and in their 
activity they in no way correspond with the specific rotatory power 
+ 138°68° nor + 176° given by Béchamp for dextrin. 

Dried over sulphuric acid, its weight becomes constant when it con- 
tains 9°5 to 10 per cent. water. This it completely loses in a current 
of dry air at 100°. Determinations in six different samples gave 
numbers of which the above are the extremes. C,H,O; + H.O con- 
tains 10 per cent. water. That no doubt may attach to the composi- 
tion of the body, I made two elementary analyses, one of o-dextrin, 
the other of 6-dextrin, both dry, with the following results :— 


Theory for 


a. B. C 5H 90s. 
Carbon ...... 44°16 44°23 Abed 
Hydrogen.... 6°44 6°36 6°17 


It is unnecessary to remark on those numbers; they are sufficiently 
near when we consider that the body contains at least 2 per cent. of a 
substance richer in the elements of water, and consequently poorer in 
carbon. 

Treated with malt-extract, the reducing power of a solution of dextrin 
gradually increases and becomes constant when the cuprous oxide pre- 
cipitated, weighed as cupric oxide, is equal to 66 per cent. glucose 
calculated on the dextrin employed. The specific rotatory power of 
the matter in solution is then [a] = 150°, having fallen from + 213°. 

So far, there is nothing in the character of this body to explain why 
the change should stop when the reducing power equals 66 per cent. 
of dextrose. We have consequently to turn to the reducing body, and 
study its characters. 
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If we suppose the substance described above as d to be dextrose 
having .a specific rotatory power of + 53°, we get for the non-reducing 
body an angle [a] = + 212°3°. The same angle would evidently 
be not obtained if the reducing substance in a, b, and c were dextrose. 
On the supposition that the specific rotatory power of the non-reduc- 
ing body in this last case was + 212°, that for the reducing substance 
would be +120° or thereabouts. 

Dubrunfaut (Ann. Chim. Phys. [3], xxi, 178) has pointed out a 
sugar in the product of the action of diastase on starch-paste having 
a rotatory power three times as great as that of dextrose, viz.: [a] 
= + 159°6° (53-2° X 3). He says that it is identical with the sugar 
produced by sulphuric acid in the first stages of the reaction. He also 
states that it is of the same crystalline habit as dextrose, but less 
soluble in alcohol than that body. 

As shown above by the determinations a, b, and c, the specific rotatory 
power of the substance which reduces cupric oxide, observed by me, is 
[a] = + 120°, if that of the non-reducing body be + 213°. This is 
the case under all circumstances, with the substance giving the 
greatest amount of reduction as well as with that giving the least. 

I have prepared the body described by Dubrunfaut, and have very 
little doubt that the same body is in my hands as that pointed out by 
him. Its specific rotatory power is [a] = + 150°, Dubrunfaut’s 
number being + 159°6°. It is much less soluble in alcohol than dex- 
trose, and has apparently the same crystalline habit. I find, however, 
that only 65 per cent. of it is capable of reducing copper-solution in the 
same proportion as dextrose. If the substance without action on cupric 
oxide be dextrin (sp. rot. power + 213°), the rotatory power of the 
reducing body would be + 121°, close to the number invariably obtained 

vby me from the active substance. Hence, if the body mentioned by 
Dubrunfaut be a pure sugar, only 65 per cent. of it acts on cupric acid 
in the same proportion as glucose, and on the contrary, if it be a mix- 
ture of dextrin and sugar, the sugar has not the specific rotatory power 
given by him, namely, three times that of dextrose + 159°6°, but + 121°. 

The following experiments were made with the view of ascertaining 
whether the substance is a mixture or a simple compound. I may add 
also its mode of preparation. 

100 grams of air-dried malt were mixed with 300 c.c. water at 40°, and 
the mixture well stirred to diffuse as completely as possible the starch 
granules through the liquid, and then poured with continual stirring 
into 2 litres of boiling water. The paste was cooled to 40° C., the cold 
extract from 20 grams of pale malt added to it, and the mixture kept 
between 40° and 45° for three hours. It was then boiled for some time, 
cooled, filtered, and the filtrate evaporated at 80°, to 300c¢.c. The 
solid matter in solution, calculated from the specific gravity taking 10 
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grams in 100 c.c. to be represented by 1:0385, had a specific rotatory 
power [a] = + 170°. It was the same after evaporation as before 
boiling : hence these two operations produced no change in the substance. 
The syrup was boiled for a short time with 2 litres of alcohol, sp. gr. 
0°820 ; on cooling, the clear solution was decanted from the undissolved 
syrup and put aside in a corked flask. At the end of six days, the sides 
of the vessel were covered with a crystalline crust. This substance 
dried at 100° in a current of dry air, had a specific rotatory power 
[a] = + 150°, and reduced copper solution equal to 65 per cent. glucose. 

I made five other preparations in the following manner :— 

1. The mother-liquid from the last crystallisation was filtered and 
set aside. In a week the matter crystallised out was separated. 

2. The mother-liquid from the last crystallisation yielded a further 
crop of crystals. 

3. Another portion of starch-paste was treated as described above. 
The solid matter in solution had a specific rotatory power [a]= + 166°, 
and a reducing power equal to 51 per cent. glucose. The filtrate 
from the cold solution was evaporated to 300 c.c., placed on a dialyser 
over 2 litres of water, and allowed to stand for 20 hours. The 
solid matter in the diffusate had a specific rotatory power = + 150, and 
gave a reduction of cuprous oxide equal to 65 per cent. glucose. The 
syrup obtained by evaporating the diffusates of several experiments 
yielding the same results as those given here, was treated with sufficient 
alcohol to dissolve one-half at the boiling temperature. When cold, 
the clear alcoholic solution was decanted from the bright undissolved 
syrup and set aside to crystallise. The white crystalline substance 
formed was removed at the end of a week. 

4. A portion of this body was treated with a quantity of alcohol 
insufficient to dissolve it all, the solution allowed to cool, decanted 
from the insoluble matter, and set aside to crystallise. 

5. The first crystallisation from alcohol was dissolved in water and 
left to itself over sulphuric acid. In time, the solution became a pasty 
mass of crystals. These were pressed between filter-paper and again 
crystallised from alcohol. 

The following table shows the numbers obtained on the analysis of 
the five preparations, 1, 2, 3, 4, and 5, dried at 100° in a current of dry 
air :— 


— 
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ww Specific rotatory Per cent. reducing 
power. - cupric oxide. 
BD svccencs + 150°6° 64 °4 
2. + 150°6° 65 ‘0 
3. + 149°5° 64°4 
4.. + 150°0° 63 °9 
5 .. + 150°6° 65°5 


These numbers leave very little doubt as to the identity of the five 
substances, and when I consider the various treatments they were sub- 
jected to in their preparation, I am inclined to conclude that this body 
is a simple compound, and not a mixture of dextrin and sugar. In 
further support of this opinion, I may offer the following facts, 
taking the evidence at present for what it is worth :— 

I. The ultimate product of the action of malt-extract on starch- 
paste below 50°, is a substance having a rotatory power equal to that 
of this body, when the amount of malt-extract added is allowed for, 
and reduces the same amount of copper-solution, viz., a quantity equal 
to about 65 per cent. glucose. 

II. No matter what the specific rotatory power of the substance 
dissolved from starch-paste by the action of malt-extract, the optical 
activity of the body passing through a dialyser from the syrup left on 
evaporation is always [a] = + 150°, or thereabouts. 

The following are only a few of many observations made, the 
maximum being + 152°, the minimum + 149°, for the specific rotatory 
power of the matter in solution in the diffusate, the quantity being 
calculated from the specific gravity, taking 10 grams in 100 c.c. to 
be represented by 1°0385 :—- 

The substance in— 


Ist diffusate, sp. rot. power = + 150°. 


nd a x = + 152°. 
8rd , = + 149°8°, 
4th 2 fi = + 1498”, 
5th 7 wi = + 149°, 
6th “ os = + 151°. 


III. If the substance were a mixture of one-third dextrin and two- 
thirds sugar, as the reduction with cupric oxide would seem to indicate, 
it would contain— 


errr rere 41°47 per cent. 
Hydrogen ........ 6°49 ™ 


Combustions of the preparations described as 2 and 3, above, dried in 
a current of dry air at 100°, gave the following results :— 
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2. 3. 
1 Carbon ........ 41°97 per cent. 42-02 per cent. 
Hydrogen ...... 648, 650, 


The theory for a sugar isomeric with cane-sugar or with lactose, viz., 
C.H20n, is— 


HH Carbon. .....20200 42°10 per cent. 
Hydrogen ........ 6°43 


9 


HH I think that this, coupled with the facts before stated, leaves very 
i} little doubt as to the character and composition of the body under con- 
sideration. That it reduces only 2 as much cupric oxide as glucose, 
is no reason for considering it to be a mixture. Lactose, a well-defined 
crystallised body, reduces only 5% (a quantity not far removed from $) 
as much cupric oxide as dextrose, and is isomeric with the substance 
here described, as far, at least, as the elementary analysis can prove it 
to be so. 

If, then, this body bea simple sugar, and I submit that the evidence 
is altogether in favour of the supposition, we have at once an explana- 
tion of the difficulty which it was the object of this investigation to 
i} clear up. This sugar, which, following Dubrunfaut, we shall call 
maltose, is the end-product of the action of malt-extract on starch- 
paste. It is converted, by the continued action of acids, into dextrose. 
There are many points of interest connected with this body; I am 
| | at present engaged in an examination of them. 
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Physical Chemistry. 


Use of Secondary Currents for Accumulating and Trans- 
forming the Effects of the Galvanic Battery. By M. 
Piante (Compt. rend., Ixxiv, 592—595). 


THE secondary currents caused by galvanic polarisation being very 
intense, on account of the very short time in which they discharge the 
energy absorbed by the electrodes, furnish a means of accumulating and 
transforming the electrical energy of the galvanic battery. The author 
has investigated what proportion of the energy is lost whilst the 
secondary battery receives its charge. 

A very efficient battery is formed by lead plates of about half a meter 
square. When such plates are used as electrodes for the first time, 
the one becomes superficially oxidised, whilst hydrogen is disengaged 
at the other, and when the current is reversed, the surface of the first 
plate is reduced, whilst that of the other is oxidised. 

After the current has passed several times in opposite directions, the 
plates are more readily acted upon, and at last are capable of absorbing 
the current of a couple of ordinary Grove’s or Bunsen’s cells so com- 
pletely for about six or eight minutes, that no disengagement of gas 
is perceptible at either of them; the appearance of gas-bubbles after 
this time indicates the moment at which the plates have received 
the full charge they are capable of absorbing. 

In order to compare the effects of the current obtained by connecting 
the charged electrodes with those of the primary current, the latter was 
made to traverse a voltameter containing solution of cupric sulphate, 
and the copper, which, whilst the secondary battery was being charged, 
was deposited on the negative electrode, was weighed. In the next 
place the secondary current obtained by discharging the lead electrodes 
was passed through a voltameter, and the weight of copper precipitated 
by it was also determined. By comparing the weights of the two 
deposits it was found that, of the force required to charge the secondary 
battery, not less than about 88 or 89 per cent. are absorbed by the lead 
electrodes, to be given out again as a secondary current. 

It appears, however, that secondary batteries with lead plates, con- 
structed to produce effects of tension, do not return the electricity 
spent upon them, as completely as those which are constructed to pro- 
duce effects of quantity. 
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The Spectrum of the Solar Corona. By M. Janssen (Compt. 
rend., Ixxiv, 175). 


THE spectrum of the corona, seen during the eclipse of December 12, 
1871, exhibited the bright hydrogen lines characteristic of tlie pro- 
tuberances, together with a green line, previously observed in the 
eclipses of 1869 and 1870, and others of inferior brightness; also the 
dark lines of the ordinary solar spectrum, especially the line D. These 
facts show that the corona is of solar origin ; they demonstrate, indeed, 
the existence of an extremely rare hydrogen atmosphere, extending 
from the sun to a much greater distance than the chromosphere or the 
protuberances. H. W. 


Action of Chromic Acid upon Carbonic Oxide, Hydrogen, 
Marsh Gas, and Ethylene. By E. Lupwic (Ann. Chem. 
Pharm., clxii, 47—53). 


Curomic acid is capable of oxidising carbonic oxide; this oxidation can 
be slowly but completely accomplished by introducing a ball of gypsum 
soaked with a solution of chromic acid into carbonic oxide over mer- 
cury. The reaction is accelerated by concentration of the liquid, and 
by a higher temperature. For a lecture demonstration, the purified 
carbonic oxide is passed, first through lime-water, which is not 
affected by it, then through about six U-shaped tubes filled with 
pumice-stone which has been moistened with concentrated chromic 
acid solution, then again through lime-water, which, in the course of 
about five or ten minutes, is rendered distinctly turbid by the carbonic 
acid formed. 

Hydrogen is likewise oxidised by chromic acid, as is seen from the 
results of the following experiments, in which a gypsum ball steeped 
in concentrated chromic acid solution had been introduced into hy- 
drogen over mercury. 

c.c. Pressure. Temp. 


Original volume of the gas ......eseeseeecseeee 35°8 6°703 17°C. 
Volume after 15 hours’ action of the chromic acid. 29°0 0 ‘676 16 °9° 


19 H - .. 27°00 0-668 17°1° 
: 26 ‘ ‘ .. 23°75 0-655 17°4° 
%2 65 i ‘ .. 7:0 0°588 18°2° 
” 86 ” ” ” ee 0°0 — _ 


When, however, the chromic acid solution is diluted, the oxidation 
proceeds very slowly; for instance, a solution prepared by mixing the 
saturated acid solution with its own volume of water, had oxidised, 
after 31 hours’ action upon 38°5 c.c., not more than 0°5 c.c.; if the 
saturated solution is mixed with twice its volume of water it produces 
in hydrogen gas a perceptible diminution of volume only after several 
days. 

ao withstands the action, not only of the dilute, but even of 
the concentrated solution of chromic acid. 

Ethylene is completely oxidised to carbonic acid and water when 
heated with concentrated chromic acid solution in sealed tubes ; but at 
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ordinary temperatures intermediate products (formic acid, and perhaps 
also acetic acid) are likewise formed. With dilute solutions the action 


is very slow, and the oxidation still less complete. i 


Temperature Constants. By S. Susii (Wien. Anzeige, 1872, 26; 
Chem. Centr., 1872, 177). 


Tae author shows, by calculation from Joule’s experiments, that the 
working force of the progressive motion of the individual molecules of 
a gas corresponding to the unit of temperature is the same for all gases. 
At a given pressure and temperature, gases contain equal numbers of 
molecules in the unit of volume. The molecules contained in the 
volume of 1 kilogram of hydrogen, or in an equal volume of any other 
gas, at the same pressure and temperature, receive, by a rise of tem- 
perature equal to 1°, an increase of working force of progressive 
motion amounting to 636 kilogram-meters, whilst in expansion under 
constant pressure, external work is performed equivalent to 424 kilo- 
gram-meters. 

The conversion leads to the calculation of the constants of Gay- 
Lussac and Mariotte’s laws, of the velocity of the gas-molecules, 
and of the mechanical equivalent of heat. 


m Ws 


Conduction of Heat in Gases. By Sreran (Wien. Anzeige, 
1872, 42; Chem. Centr., 1872, 177). 

THIs investigation was conducted by two methods. In the one, air 
enclosed in cylinders was either warmed from above or cooled from 
below. The enclosed air itself formed the thermometric substance. 
The mean temperature at each instant could be determined by mano- 
metric measurement. The numbers calculated for the conducting 
power in these experiments come out too small or too large, according 
as the walls of the vessel conduct more slowly or more quickly than 
the air. The first case occurs when the walls are of glass or of iron, 
the last when they are of zinc, whence it appears that air, as a con- 
ductor of heat, stands between iron and zinc. 

In the second mode of experimenting, an enclosed mass of air was 
uniformly warmed or cooled on all sides. In the first experiments 
spherical air-thermometers of copper plate were employed, but the 
values of the conducting power calculated from these experiments were 
too large, on account of the influence of currents. The last experiments 
were made with double-walled thermometers of brass or copper plate, 
the space between the metallic envelopes being filled by the gas under 
examination. The values obtained with different apparatus thus con- 
structed agreed very nearly with one another. The conducting power 
of air was found to be 0:000056 (centimeter; second; gram), which is 
nearly 20,000 times less than that of copper, and 3,400 times less than 
that of iron. The value calculated by Maxwell from the dynamical 
theory of gases is 0°000055. The experiments confirm the conclusion 
deduced from the dynamical theory of gases, that the conducting power 
of a gas is independent of its density, also the conclusion deduced by 
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Maxwell from the same theory, that the conducting power of hydrogen 
is seven times as great as that of air. The dynamical theory of gases 
may, therefore, be regarded as one of the best established among 


physical theories. 
H. W. 


The Specific Heat of Carbon. By H. F. Weser (Deut. Chem. 
Ges. Ber., v, 303—309). 


THE numbers found by different observers for the specific heat of the 
allotropic modifications of carbon agree, as the following table shows, 
so little with each other, that their difference cannot be explained by 
the different methods of observation, or by the impurities of the sub- 
stances employed. 


Blast Interval 

Observer. Charcoal. Gas Natural furnace | Diamond. of 
carbon. | graphite. hi tempera 

graphite. Pi 
Regnault............ 0°2415 | 0°2036 | 0°2019 | 0°1970 | 0°1469 8°—98° 
De la Riveand Marcet | 0°2009 — — — 0°1146 3°—14° 
MED sce svccesuece — 0°185 | 0°174 | 0°165 — 22°—52° 
— and Betten- } — | 0-2006 | 0-1919 | 0-1921 | 01452 | 22°—70° 


This table is, however, in accordance with the following law, which 
the author has now established by direct experiments. The specific 
heat of carbon increases with the temperature far more rapidly than 
that of any other substance; for example, the specific heat of the 
diamond becomes three times as great when the temperature rises from 
0° to 200°. 

The specific heat of the diamond was determined for twelve different 
temperatures at about equal intervals between 0° and 200°, and it was 
found that if the mean specific heat between 0° and the temperature ¢ 
is denoted by C,_, it can for any temperature ¢ be calculated by the 
formula— 


C._. = 0°0947 + 0:000497 ¢ — 0:00000012 #. 


The integral of this, which may be called y,, furnishes the specific 
heat at any definite temperature ¢. 


oe = 0°0947 + 0:000994 ¢ — 0°00000026 #. 


From this would follow for— 


ee y = 0°0947 
— y = 0°1435 
100° y = 01905 
el y = 0°2357 
eee y = 02791 


The specific heat of graphite having been found = 0°1439 between 
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0° and 34°, and = 0°1967 between 0° and 100°, its mean specific heat 
between 0° and any temperature ¢ can be calculated from the 
formula— 


C,_, = 0°1167 + 0°0008 #, 
and its specific heat at any definite temperature ¢ from— 
fe = 01167 + 0°0016 ¢. 
De la Rive and Marcet had found for charcoal— 
C.°_14° = 0°2009, 


and Regnault— 
Cs-—98> — 2415. 


from which results it would appear that the porous modifications of 
carbon behave in the same way as graphite and diamond. 
These results are considered as a strong argument against the law of 


Dulong and Petit, which would be worth very little if it depended _ 
essentially upon temperature. — 

The author proposes to examine the specific heat of the diamond at +. 
temperatures between — 100° and 0”. - — 
R. 8. - 


Heat of Formation of the Oxygen-compounds of Nitrogen. 
By M. Bertuetor (Compt. rend., lxxiv, 1045—1048). 


Tue great difference of the following results— . > 
Heat-units. 

NO.+0;+HO+nAq =NO,H (diluted) = +36°5 (Thomsen) 
= +20°7 (Favre) 

NO.+0 +HO+nAq =NO,H (diluted) = +182 (Thomsen) : 
= — 6°6 (Favre) 

NO,(diluted) +O, =NO,H (diluted) = +18°3 (Thomsen) 


4+-27°7 (Favre) 
+16°9 (Thomsen) 
+33°5 (Troost 
and Hautefeuille), 


NO,(gaseous) + O + HO +»Aq=NO,H (diluted) 


cannot, according to the author’s opinion, be attributed solely to the 
difference of the methods and apparatus employed by the different 
observers, but is more probably due to the fact that some of the above 
reactions are by no means so sharply defined as they are generally sup- 
posed to be; it would also appear that the peculiar physical properties 
of what is generally called the vapour of nitrous and hyponitrous acids 
can scarcely be considered as those of completely formed and definite 
compounds. 

The author remarks further that chemical reactions cannot, with 
regard to their heat-effects, be compared with each other, unless the 
elements between which they take place are in the same physical con- 
ditions with regard to the state of aggregation, temperature, &c., and 
he thinks that, if this rule had been observed, the apparent similarity of 
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the heat-effects which Thomsen* believes that he has discovered between 
different chemical reactions would, in many cases at least, disappear. 


R. S 


-The Drying of Gases. By Jacoz Myurs (Deut. Chem. Ges. Ber., v, 
259—264). 

In the course of experiments in which sulphurous anhydride was 
passed over boiling sulphur, the author observed, on shaking up some 
water in the receiver in which the distilled sulphur had been collected, 
a constant formation of pentathionic acid. This could be ascribed to 
no other source than the action of the sulphurous anhydride upon 
hydrogen sulphide, resulting from the decomposition by the boiling 
sulphur of moisture retained in the gas. When carbonic anhydride or 
nitrogen was substituted for the sulphurous anhydride, no pentathionic 
was produced, but hydrogen sulphide was readily detected. 

The gases thus operated upon had been passed through a long 
chloride of calcium tube, through a wash-bottle of pure sulphuric acid, 
and over glass wetted with sulphuric acid. The same results were 
obtained even when phosphoric anhydride was employed. Hence it 
appears that gases dried by means of the usual desiccating agents still 
retain a certain amount of water. 

By experiments which have already been published, the author has 
established the fact that water-vapour is decomposed by boiling sulphur 
according to the following equation :— 


3H.O + 4S = 2H.S + H.8,03. 


Upon this reaction he founds a process by which the amount of water 
contained in a given volume of carefully dried gas may be estimated. 
From experiments made with nitrogen gas, he finds this amount to 


be about ‘00182 gram of water per litre of gas. 
W. A. T. 


Lecture Experiments. By Frerp. Fiscuer (Deut. Chem. Ges. Ber., 
v, 264 


In order to show the force with which the diffusion of gases operates 
through porous septa, the following apparatus is employed. The open 
end of a porous cylindrical battery-cell is cemented to a funnel, the 
neck of which is attached to a vertical glass tube 1,000 mm. long. The 
lower extremity of this glass tube passes through a cork, which is 
fitted to the neck of the bottle containing a coloured liquid. Through 
the same cork passes a short tube, the end of which is drawn out to a 
point. Both tubes dip into the liquid. If now such a gas as carbonic 
anhydride is brought into a bell-jar inverted over the porous cell, the 
liquid rises in the long tube from the bottle below. If a brisk stream 
of hydrogen be substituted for the carbonic anhydride in the bell-jar, a 
stream of liquid 1,500 mm. high is at once projected through the short 
tube into the air. 

By the use of a similar apparatus, the specific gravities of gases may 
be compared and exhibited. WwW. A. F. 


* See pp. 215, 457 of this volume, 
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Inorganic Chemistry. 


Reaction of the Lead-chamber Crystals with Water. By 
C. RamMELSBERG (Deut. Chem. Ges. Ber., v, 310—316). 


Tue author first gives an historical sketch of the views held by former 
observers on the constitution of these crystals, and goes on to describe 
some experiments on their behaviour to water, which, at his sugges- 
tion, had been undertaken by Dr. Philipp. It was found that on 
treatment of the crystals with water, nearly the fourth part of the 
nitrogen contained in them was evolved as nitric oxide. The aqueous 
solution was saturated with barium carbonate, filtered and evaporated, 
ond yielded a mixture of barium nitrate and nitrite, the analysis of 
which showed that 100 parts of crystals furnish 6°38 pts. N,O; and 
20°47 pts. N,O;. From this it can be calculated that on decomposition 
with water— 


22 p. c. of the total nitrogen is evolved as nitric oxide, 
whilst 14 ,, ” 9 remains in solution as nitric acid, 
64 ” ” ” ” ” nitrous acid. 


Considering that the nitric oxide and nitric acid are produced by 
the action of water upon nitrous acid in the proportion of HNO; : 2NO, 
it is probable that the nitrogen-products of the decomposition bear 
to each other the proportion which would be required for the forma- 
tion of 4NO, N.O;, and 5N.Os, or that 


+ of the total nitrogen goes to form nitric oxide, 
” » - nitric acid, 
” ” ” nitrous acid. 


In order to examine what the proportion of the nitric and nitrous 
acids would be at higher temperatures, the aqueous solution of the 
crystals was submitted to distillation, which was continued until half 
the liquid had gone over; it was then found, after neutralisation with 
barium carbonate, that the salts of the residual portion contained 
82 p. c. of nitrate and 18 p. c. of nitrite, and those of the distillate 
portion contained 88 p. c. of nitrate and 12 p. c. of nitrite. 

This experiment also shows that the solution of the crystals contains 
so much nitrous acid that it cannot be driven out, even by long- 
continued boiling. 

R. S$. 


The presence of Selenium in Sulphuric Acid of French 
Manufacture. By J. Personne (Compt. rend., lxxiv, 1199). 


Tue rarity of the occurrence of selenium as an impurity in sulphuric 
acid induced the author to publish the following note respecting the 
presence of this metalloid in certain samples of vitriol manufactured 
in the Department of the Seine. 

Its presence was first suspected from the fact that, on the addition 
of crystals of ferrous sulphate to the pure distilled acid, a brownish 
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coloration was produced, similar to the reaction which would ensue 
were nitrous compounds present; and further, that when the acid was 
used for the preparation of hydrochloric acid, the distillate, having first 
acquired a deep yellow colour, gradually deposited a red powder. The 
examination of this coloured deposit led to the detection of selenium. 
' The selenium was afterwards separated from the vitriol, by diluting 
the latter with four times its volume of water and adding a solution of 
sulphurous acid. The precipitate thus produced was then taken up 
by agitating the liquid with carbon disulphide, and the selenium finally 
recovered from the solvent by evaporation. In this manner 0°2 gram 
of selenium was obtained from three litres of sulphuric acid. 
The author is still in doubt respecting the origin of the pyrites from 
which this sulphuric acid was manufactured, but expects shortly to be 
able to offer some satisfactory information upon this important point. 


M. Lamy (Compt. rend., Ixxiv, 1285) states that the occurrence of 
selenium in sulphuric acid of French manufacture was observed by 
Kuhlmann and himself ten years ago; and M. Scheurer-Kestner (ibid., 
1286) says that the same fact was noticed by himself in two papers, 
published in 1868 and 1870, inthe Bulletin de la Société Chimique de 
Paris. 


Luminosity of Iodine Vapour. By G. SaLer (Compt. rend., 
Ixxiv, 1249). 


JopINE vapour transmitted through a glass tube heated to a tempera- 
ture just below redness, becomes self-luminous, giving off light of a 
red colour with a continuous spectrum. 

©. G. &. 


Transformations of Pyrophosphates. By Prinvautt (Compt. 
rend., Ixxiv, 1249—1252). 


WHEN sodium pyrophosphate is fused with one equivalent of boric 
acid, a phosphoborate of sodium is produced, which, by the action of 
water or alcohol is decomposed into boric acid and ordinary sodium 
phosphate. If the pyrophosphate be heated with oil of vitriol till 
vapours of sulphuric acid are no longer evolved, and the product be 
then dissolved in water acidulated with phosphoric acid, the solution 
on evaporation yields brilliant plates of a salt having the consti- 
tution Na,SO,;.HPO; + HO. 


Na,P.0, + 2H.SO, = 2Na,.SO,HPO, + H.0O. 
Sodium phosphosulphate. 


An acid phosphate will give a similar result. The new salt is per- 
manent inair. It loses one molecule of water at 200°, and the second 
only at a red heat, when it is decomposed into sulphuric acid and pyro- 
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phosphate. Pure water resolves it into phosphoric acid and a 
sulphate. 

On treating metaphosphoric acid with two equivalents of sulphuric 
acid, a syrupy uncrystallisable liquid is produced, decomposed instantly 
by water into orthophosphoric and sulphuric acid. The solution is no 
longer precipitated by albumin. Hence we may conclude that a double 
acid, corresponding to sodium phosphosulphate, has been formed. 


C. G. S. 


Crystallisation of Sodium Hydrate. By Kias Linprorn (Chem. 
Centr., 1872, 147). 


A VERY impure solution of caustic soda, sp. gr. 1:375, gave a large 
crop of well-defined, perfectly pure crystals, on being cooled to — 22°. 
The author suggests the application of this pwre sodium hydrate to 
the economic preparation of metallic sodium. 
M. M. P. M. 


Presence of Calcium Iodate in Sea-Water. By E. Sonsrapr 
(Chem. News, xxv, 196—198). 


THE inference respecting the state of oxidation of the iodine contained 
in sea-water was based in the first instance upon the result of a series 
of experiments, the details of which are not given in the original paper, 
but which led the author to conclude that an iodide cannot exist in an 
alkaline solution, freely exposed to the air, without becoming rapidly 
converted into iodate. If such be the case, it is reasonable to infer 
that the iodine present in sea-water is in the form of iodate, since the 
conditions under which it exists in that liquid come within the range 
of the conditions originally submitted to experiment. 

The following reactions are considered to prove satisfactorily the 
accuracy of this assumption :— 

Pure sea-water, collected at some distance from land, gives no iodine 
coloration when acidified and shaken with carbon disulphide ; but if 
a very small quantity of solution of sulphurous acid or ferrous sulphate 
be first added to reduce the iodic acid, and the liquid be subsequently 
acidified with dilute sulphuric acid and agitated with carbon disul- 
phide, a recognisable iodine coloration is obtained, even when 100 c.c. 
of water only are taken. 

As a qualitative test for the presence of iodine, the following method 
of operating is still more accurate :— 

200 c.c. of the water to be examined are first mixed with a few 
drops of a slightly alkaline solution of sodium sulphite, then 2 or 3 c.c. 
of a saturated solution of silver acetate added, and lastly about one- 
fourth of the volume of the liquid of strong hydrochloric acid free 
from chlorine. The liquid is left at rest for a short time, then filtered, 
and the precipitate washed with dilute hydrochloric acid and distilled 
water. The filter and precipitate are moistened with a strong solution 
of caustic soda, and heated in a covered crucible to low redness for a 
few minutes. After cooling, water is added, the solution filtered, and 
the filtrate, strongly acidified with dilute sulphuric acid, is shaken up 
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with carbon disulphide and sufficient very dilute chlorine-water to 
develop the iodine reaction. The evidence of the presence of iodine is 
instantly manifest. 

As an additional result of the experiments above alluded to, the 


author finds that the iodates are readily decomposed by putrescent 


organic matter; it is possible, therefore, if the sea-water to be tested 
be collected at a spot where it is liable to be contaminated with 
sewage, that it will give the iodine coloration with disulphide, even 
without the previous addition of sulphurous acid or ferrous sulphate. 
One or two samples taken near the shore were found, when fresh, to 
give no iodine reaction treated with carbon disulphide. In a few days, 
however, their condition changed; they contained free iodine, and 
retained scarcely a trace of the original iodate. 

Up to the present time the author has been unsuccessful in making 
a quantitative determination of the iodine. 


In continuation of this subject (Chem. News, xxv, 231 and 241), the 
author observes, that if the trifling precipitate produced in sea-water 
by the addition of a very small quantity of ferrous sulphate be care- 
fully collected and examined, it will be found to contain iodine: also, 
that the precipitate is readily soluble in excess of the precipitant, with 
reduction of the iodic acid. These facts he considers as strong pre- 
sumptive evidence that the precipitate consists mainly of ferrous 
iodate. It was found, however, impossible to throw down the whole 
of the iodine in this manner, but the precipitate which contained the 
largest quantity of iodine was obtained when the proportion of 3 milli- 
grams of ferrous sulphate was employed to 1 litre of the water. 

Again, the presence of iodic acid in sea-water may be further proved 
by fractional precipitation with barium chloride, the last portion pre- 
cipitated carrying down with it nearly the whole of the iodic acid as 
sparingly soluble barium iodate. This iodate is somewhat soluble both 
in solutions of barium and sodium chloride, but may be readily 
detected in the precipitate by decomposing it with solution of potas- 
sium sulphate and examining the filtrate in a suitable manner. For 
this latter purpose the following method is recommended, which is also 
applicable for the direct examination of sea-water. The solution of 
the iodate is first acidulated with a few drops of hydrochloric acid, and 
then a small piece of magnesium wire is added. An instantaneous sepa- 
ration of iodine ensues, which may be shown in the usual way by agita- 
tion with a drop of carbon disulphide. The reaction with magnesium 
is not only very delicate, but is more persistent than with other 
reagents. 

After many failures to effect satisfactorily the quantitative estimation 
of the iodine, the analysis was at last successfully accomplished by 
operating in the following manner :— 

500 c.c. of water were taken, and the iodate reduced by the addition 
of a small quantity of solution of arsenious anhydride in hydrochloric 
acid ; a few milligrams of copper sulphate were then added, the whole 
evaporated to dryness, and the residue gently dried. The latter was 
dissolved in the smallest possible quantity of water, and the insoluble 
cuprous iodide brought upon a filter and washed. The iodine was 
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finally estimated by igniting the filter with sodium hydrate and subse- 
quently titrating the acidulated solution of sodium iodide with very 
dilute chlorine-water and carbon disulphide. 

The results of the author’s analyses are, for the sake of uniformity, 
reduced to 100 c.c., and the iodine returned as potassium iodide. 


(1.) 100 c.c. sea-water 0°000229 KI. 


(2) » 07000203. ,, 
(3) 5, »  0°000236 ,, 
(4) ,, » _ 0°000330  ,, 
(5) 4, »  0°000277_ ,, 


These experiments show that 1 part of calcium iodate is contained 
in 250,000 parts of sea-water. A cubic mile of sea-water therefore 
contains about 17,000 tons of calcium iodate, or 11,072 tons of iodine. 


J. W. 


Preparation of Barium Chlorate. By G. Wipremann (Arch. 
Pharm. [2], cxliv, 66). 


A mixture of 1 mol. crystallised aluminium sulphate, 1 mol. sulphuric 
acid, and 2 mols. potassium chlorate is heated with a quantity of water, 
sufficient to give it a thin, pasty consistence. Crystallised potash-alum 
then separates on cooling, while chloric acid remains dissolved. A 
four-fold volume of water is then added, and the liquid, after filtration, 
is neutralised with baryta-water, whereupon barium sulphate separates 
out, together with a little more alum. The liquid is again filtered, the 
greater part of the alcohol removed, and the liquid, after a second 


filtration, is evaporated to the crystallising point. 
H. W. 


The Sulphides of Arsenic. By L. F. Nitsson (Ofv. af. Vet. Ak. 
Forh., 1871, 303; Deut. Chem. Ges. Ber., iv, 989). 


From a careful examination of the older statements respecting these 
bodies, the author infers that there are but three definite sulphides of 
arsenic, As,S,, As,S;, and As,S;, the black sulphide As,S., described by 
Berzelius, and the higher sulphides, As,S,, and As,S,, being merely 
mixtures. 

The bisulphide, As,S., does not possess the power of forming salts, 
as stated by Berzelius. 

Trisulphide or Arsenious sulphide, As,S;.—Alkaline sulphydrates, 
saturated under ordinary circumstances with the trisulphide, yield, for 
the most part, brown, amorphous compounds, having the general 
formula, R,S.As.S; + z aq. Strontium alone yielded a bibasic salt. 
In a vacuum, on the other hand, larger quantities of hydrogen sulphide 
are driven off, and well crystallised salts of a more basic character are 
often obtained, the sulphides of barium and strontium yielding the 
salts, 2R'S.As,S, and 3R"S.As,8;, and calcium sulphide forming the 
salt 7CaS.As,S, + 25 .aq.—In the case of the true alkaline sulphydrates, 
the increased elimination of hydrogen sulphide is accompanied by a 
totally different reaction. With the sulphydrates of potassium and 

272 
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sodium, metallic arsenic is separated, and a salt of arsenic sulphide, 
3R,S8.As,8, + a aq.,isformed. Ammonium sulphydrate, (NH,).S.H2S, 
forms with arsenious sulphide, under all circumstances, the salt 
(NH,).S.3As,8; ; rarefaetion of the air merely causes the escape of 


} ammonium sulphide, together with the hydrogen sulphide. 


Similar acid salts are produced by treating the monobasic salts with 
water ; thus K,S.As.S, + 5 aq., gives at first K,S.2As.S;, and after pro- 
longed boiling with water, the triacid salt K,S.3As.S;. When the 
calcium salt, CaS.As.8; + 10aq., is treated with cold water, the brown 
salt, CaS.4As,8,; + 10 aq., remains behind, while warm water leaves 
the yellow salt, CaS.9As.Ss. 

The triacid sulpharsenites of potassium and sodium are also formed, 
when a boiling solution of the corresponding carbonate is mixed to 
saturation with arsenious sulphide. The bisulphide AsS, is then also 
formed, together with well crystallised oxysulpharsenates, namely, 
with potassium, the previously known salt, K,0.As,8.0; + 2aq.; with 
sodium the salt Na,O.2As.8;0. + 7 aq. 

The saturating capacity of arsenious sulphide appears therefore to 
be capable of wide variation, inasmuch as salts exist containing 1, 2, 
3, 4, 6, and 9 mols of As.S;, to 1 mol. R.S, besides basic salts with 
2, 3, 7 R.S to 1As.8;, or 3R.S to 2As.83. 

3. Pentasulphide or Arsenic sulphide, As,S;.—The precipitate thrown 
down by hydrochloric acid from a dilute solution of sodium sulpharse- 
nate, is a sulphydrate, 3H.S.As.S,, which gives up the whole of its 
hydrogen sulphide only after prolonged boiling. 

By dissolving the pentasulphide in alkaline sulphydrates, the follow- 
ing salts are obtained :— 


3K.S.As.8; + 2H.0. 38r8.As.8,; + 2S8rS.As.83 + 8H,0. 
3Na.8.As.8, + 15H.0O. 5CaS.2As.8, + 12H,.0. 
5(NH,).S.3As,8, (amorphous) 5Mg8.2As,S, + 30H,0. 


8BaS.As.8, + BaS.As.8, + 8H,0. 


Most of these salts are $-basic, and in some of them the penta- 
sulphide of arsenic is partly reduced to trisulphide. 


Crystallised Platinic Chloride. By H. Lawrow (Zeitschr. f. 
Chem., vii, 615). 


AccorpinG to Mather, this compound contains 10 mol. of water, but 
according to Boedecker only 8 mol. The author finds that on evapo- 
rating an aqueous solution under the exsiccator large brown prisms 
are obtained, which are very deliquescent and have the composition, 


PtCl, + 10H,0. 
C. S. 


Researches on Crystalline Dissociation. By P. A. Favre and 
C. A. VaLson (Compt. rend., Ixxiv, 1016—1025 ; and 1165—1173). 


Tue first of these papers contains the results of the authors’ researches 
on the alums. From thermal experiments on various alums dissolved 
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in a large quantity of water (1000 equivalents), it would appear that 
the dissociating action of water is nearly the same for the potash and 
ammonia alums of chromium and aluminium, both at 10° and at 20° 
(— 9499 to — 9889 heat-equivalents), but much greater for ferrico- 
potasic and ferrico-ammonic alums (— 16016 to — 18060 heat-equiva- 
lents). These numbers were not found to vary sensibly even when a 
comparatively small proportion of water was employed to dissolve the 
salts. Experiments were also made with alums previously dried at 85°. 
The thermic results obtained may be regarded as the difference between 
the absorption of heat resulting from the dissociating action causing 
the destruction of the crystalline edifice, and the disengagement of 
heat proceeding from the contraction of the total volume which takes 
place when the salt is dissolved. Again, the 24 equivalents of water 
which exist in the solid state in the alums would require, if they were 
uncombined, 17000 heat-equivalents to pass into the liquid state, but 
the chromium and aluminium alums in dissolving absorb only about 
9500, from which it might be inferred that the latent heat of water is 
considerably diminished when it is associated with the saline consti- 
tuents of crystallised alums. 

Aqueous solutions of the violet chrome alums, when submitted to 
prolonged ebullition, become green and uncrystallisable, and the addi- 
tion of barium chloride to the cold solutions causes the immediate 
precipitation of only half the sulphuric acid they contain. The authors 
infer from this that the green chromium sulphate may be represented 
by the formula SO,[Cr.(SO,)2], the compound Cr.(SOQ,). being con- 
sidered as a metallic radical, sulphochromyl. 

This was confirmed by the thermic phenomena observed on 
precipitating with barium chloride solutions of the chrome alums 
which had been altered by prolonged ebullition. Three different 
methods were employed. 1. An excess of barium chloride was added 
to the solution. 2. The theoretical quantity of barium chloride neces- 
sary to precipitate the whole of the sulphuric acid present was added 
half at a time. 3. The theoretical quantity of barium chloride was 
divided into four equal portions, which were added successively. 
Barium chloride precipitates, in the cold, only the sulphuric acid of 
the potassium or ammonium sulphate and the sulphuric acid of the 
sulphochromyl sulphate, forming the corresponding chlorides, whilst 
the sulphochromy] chloride is only slowly acted on and decomposed by 
the barium chloride. 

The second paper contains tables of the calorific effects of dissolving 
aluminium sulphate in pure water, and in water containing one equiva- 
lent of potassium sulphate or ammonium sulphate, and the same salt 
dried at 100°; likewise the effects produced by precipitating the alumi- 
nium sulphate with barium chloride, and the various alums with the 
same reagent. From the results obtained, the authors infer that the 
two salts of which each kind of alum is composed become dissociated 
on solution, and, moreover, that in the case of the ferric alums, the 
constituents of the ferric sulphate are also dissociated. The question 
then arises how the ferric oxide can remain in solution in presence of. 
an acid which seems to have ceased to have any chemical action on it. — 

When a dilute solution of a ferric alum is heated, the colour gradually 
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becomes darker, approaching that of a cobalt salt, and on boiling the 
solution for a considerable length of time, ferric oxide is precipitated, 
united with a variable quantity of sulphuric acid. This seems to be 
caused by the dissociating action of heat superadded to that of the water, 
a view confirmed by the thermic results obtained on precipitating the 
alums by ammonia. The authors are of opinion that the ferric chloride 
formed on precipitating a solution of a ferric alum by barium chloride 
is in a less advanced stage of dissociation than the ferric sulphate. 


E. G. 


Mineralogical Chemistry. 


Blegioolite, an Iron Oolite belonging to the brown Jurassic 
formation of the Alps, from the Glarnisch, in the Canton 
Glarus. By A. Baurzer (Deut. Chem. Ges. Ber., v, 983). 


THis sedimentary rock possesses a general interest, in so far as its for- 
mation by deposition from an ancient Jura Sea admits of chemical 
demonstration. When the iron-ore is exhausted with water the result- 
ing solution is found to contain the constituents of sea-water, viz., small 
but distinctly recognisable quantities of chlorine (bromine, iodine), 
magnesia, and alkalis. Specimens taken from the very middle of the 
compact mass contained these soluble constituents, showing that they 
could not have been introduced by subsequent infiltration, but must 
have been derived from particles of sea-water mechanically enclosed in 
the mass as it was deposited. The quantity of chlorine found was 


0-034 p. e. 
H. W. 


Adamellogranite and the Mica contained in it. By A. Batrzer 
(Deut. Chem. Ges. Ber., iv, 983). 


Tuts rock, belonging to the Adamello group (south of the Ortler), 

and described by vom Rath as a peculiar species, whereas Zirkel classes 

it with diorite, is regarded by Baltzer merely as a variety of granite. 
The mica, dried at 100°, gave by analysis— 


SiO, Fe,0O3;. <Al,O;. FeO. MgO. CaO. K,0. Na,0. 
3643 16°71 1440 1740 687 1:66 5°54 0:03 = 99°04 


The oxygen ratio is RO: R,O; : SiO, = 4: 5°88: 9°72, whence it 
may be inferred that the mica is included in the general formula of 
the magnesia micas— 


m(2RO.SiO.) + n(2R,0;3Si0,), 


and that it exhibits the hitherto unobserved case in which m = 2, n = 1, 
so that its formula is— 


2(2RO.SiO,) + 2R,0;.3Si0,. 
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It is therefore a ferrous magnesia mica allied to Soltmann’s lepidome- 
lane (m = 1, n = 1), and to Scheerer’s mica from the zircon-syenite of 


Norway (m = 3,n=1). 
H. W. 


Constitution of Grey Serpentine. By Sranistas MEUNIER 
(Compt. rend., Ixxiv, 1325—1329). 


SprciMeNs of serpentine from the Alps, Tuscany, Styria, Tynos, and 
Brazil, were greyish-green and granular, rarely schistoid in texture, 
and, though not sensibly magnetic, yielded to the magnet, when 
powdered, 0°79 per cent. of black iron oxide. They had an unctuous 
feel, great tenacity, and a shining or splintered and waxy fracture. 
Hardness = 3, sp. gr. 2°37 to 2°52. In polarized light they appeared to 
be mixtures of a crystalline active substance with a grey opalescent 
amorphous matrix, with occasional opaque grains of a metallic lustre. 
98°41 per cent. of the rock was silicate attacked by hydrochloric acid, 
0°80 per cent. was unattacked, and proved to be pyroxene. By the 
action of potash ley the rock was deprived of a portion containing 
nearly all the water and presenting the characters of magnesite. The 
residue was identified, by the microscope and by the action of hydro- 
chloric acid, as peridote containing a small quantity of pyroxene. 
C. 


G. §. 


Meteorite from Tjube (India). By E. H. Baumuaver (Chem. 
Centr., 1872, 136). 


Tus meteorite fell on the 9th of December, 1869. Nine hours after 
its fall it was still too hot to be touched by the hands. It weighed 
10 kilograms and had a specific gravity of 3°496. A portion (14 p. c.) 
was separable by the magnet and had a specific gravity of 6°8 at 15°. 
The ratio of nickel to iron in the magnetic portion was 1:15. The 
siliceous portion gave by analysis— 


Matter _Na,O 
insol. in Iron with trace 


HCl. sulphide. Si0.. MgO. FeO. CaO. of K,O. Al,O;. MnO. NiO. 
50°14 3871 1495 1640 12°01 0°74 0832 022 030 trace = 98°79 
H. W. 


Meteoric Iron from Greenland. By A. NorpEsk10Lp (Deut. 
Chem. Ges. Ber., iv. 987). 


THis iron was found by the Swedish Expedition of 1871 on the sea- 
shore near Disco Bay, at the foot of a basalt mountain, in three masses, 
weighing 300, 200, and 100 centners, together with several smaller 
pieces. It is very hard, crystalline, and brittle, but when moved to a 
warmer climate, weathers very rapidly and crumbles to a coarse- 
grained powder. 

Metallic iron is also found in the solid basalt near the locality of the 
loose blocks, and on. the other hand many of these loose masses are 
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partly encrusted with rock of the same character as the neighbouring 
basalt, a circumstance which seems to indicate that the loose blocks 
also originally belonged to the basalt. The composition of the loose 
and imbedded masses is likewise consistent with the supposition of a 
community of origin, as the following analyses will show :— 

a. One of the larger blocks analysed by Nordenskiéld; b. One of the 
smaller loose masses analysed by Nordstrém; c. Iron from a vein in the 
basalt analysed by Lindstrém. 

b. c. 
86°34 93°24 
1°64 1:24 
Cobalt : 0°35 0°56 
Copper “t 0°19 0°19 
Alumina 0°24 — 
0°48 — 
0°29 trace 
0°07 0°08 
0°14: 0°12 
Phosphorus : 0°07 0:03 
Sulphur iy 0:22 1-21 
1:16 0°16 
6°66 0°59 

“ ‘OE 4°37 — 
Carbon, organic matters, ie 3-7] C 2°30 

oxygen, and loss H 0:07 


100°00 10593 99°79 


All the three samples contain nickel. The unusually large, though 
varying amount of carbon is also common to them all; so likewise is 
the considerable proportion of chlorine, which shows itself during the 
weathering of the iron by the exudation of watery drops of iron chloride. 
The Wiedemann and Setven figures are most distinct in the iron from 
the basalt. 

From this community of character it might perhaps be inferred that 
the whole consists of native metallic iron. The discoverer, however, is 
more inclined to regard it as due to a fall of meteorites at a very remote 
epoch, before the volcanic ashes had hardened into the existing basalt. 
The decided meteoric shape of the masses, their porosity, and the 
presence of organic matter,—circumstances which cannot well be 
reconciled with the supposition that the iron has been ejected from 
the interior of the earth in a state of igneous fusion,—together with 
the presence of nickel, &c., all afford evidence of the meteoric origin of 
the iron. 

H. W. 


Examination and Determination of the Combined Carbon 
in Meteoric Iron. By Josnru BoussinGautt (Compt. rend., 
Ixxiv, 1287). 

Tue author has determined the combined carbon in some meteorites, 

i.e., the carbon, which, as hydrocarbon, is completely removed by the 
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action of free acids. The iron was converted into chloride by the 
action of mercuric chloride. Two samples of the meteoric iron from 
Caille gave— 


i. TI. 
NE re see 89°53 89°73 
aa 9°76 9°90 
Combined carbon...... 0°12 0°12 
Insoluble residue, &ec. .. 0°59 0°25 


Two samples of the meteoric iron from Lenarto (Hungary) contained 
no carbon at all. 
R. §. 


Organic Chemistry. 


Action of Carbon Tetrachloride on Phosphorus Pentoxide. 
By G. Gustavson (Zeitschr. f. Chem., vii, 615). 


WHEN one mol. of phosphorus pentoxide is heated with 2—3 mol. 
of carbon tetrachloride to 200°—220°, the following reaction takes 
place :— 
P.O; + 2CCk — COCI, + CO, + 2P0Cl;. 

The quantity of phosgene produced is about # of the theoretical 
amount, and a portion of carbon tetrachloride remains always un- 
changed, By diminishing the quantity of the latter, the yield of 
phosgene also diminishes, while that of carbon dioxide is increased. 
On employing equal numbers of molecules the reaction is— 


2P.0; + 38CCl, — 4POCI, + 38CQ;. 
The residue in the tubes is a viscid liquid, consisting of phosphorus 


oxychloride and a compound formed by the action of phosphorus 
oxychloride on the pentoxide, which will shortly be described. 
C. S. 


Oxygenated Ethyl Compounds. By E. Ertenmuyer (Ann. 
Chem. Pharm., clxii, 373—388). 


(1.) Formation of ether from alcohol, and vice versd, in presence of 
dilute sulphuric acid, at high temperatures. The author refers to his 
former researches. Ether, heated in a sealed tube to 180° with 
4 volumes of water and 1 c.c. dilute sulphuric acid, gave a considerable 
quantity of alcohol. 

Alcohol heated in sealed tubes with water only gave no ether. 

Alcohol heated with dilute sulphuric acid (1: 3, 1: 5, and 1: 10) 
to 226°—230, yielded ether, ethylene, and, under certain conditions, 
ethylsulphuric acid. 

The author concludes that— 

1. Alcohol or ether heated with sulphuric acid and water at a high 
temperature, forms ethylsulphuric acid. 
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2. At a certain temperature, and with a given proportion of 
alcohol in the solution, ethylsulphuric acid is decomposed 
into sulphuric acid and alcohol. 

3. At a higher temperature, or when a larger proportion of alcohol 
is present in the solution, ethylsulphuric acid and alcohol 
react so as to form ether. 

4. A part of the ethylsulphuric acid is decomposed, forming 
ethylene and sulphuric acid, another part forming ethylene, 
sulphur dioxide, and water. 

(2.) Formation of ether from alcohol under the influence of ethylic 
sulphate and ethylsulphuric acid. 

Ethylic sulphate heated with the proper proportion of alcohol yields 
ether when distilled, and ethylsulphuric acid with free sulphuric acid 
in the residue; this residue heated to 140°, alcohol being allowed to 
flow on it, yields ether; the author therefore thought that the forma- 
tion of ethylic sulphate might probably precede that of ether. But by 
experiment it was found that alcohol distilled with sulphuric acid, at 
a temperature at which ethylic sulphate could not form (96°), gave a 
large percentage of ether in the distillate, no ethylene or sulphurous 
acid being produced. The formation of ether at this temperature was, 
however, much slower than at 140°. 

(3.) Gerhardt’s parathionic acid. 

Gerhardt prepared the barium salt of this acid, which he said was 
an isomeride of ethylsulphuric acid, the two barium-salts differing in 
their behaviour when boiled with water. The author’s experiments 
tend to an opposite conclusion. The two barium-salts, he says, are 
similarly decomposed by boiling with water. They are indeed identical, 
and therefore ethylsulphuric and parathionic acids are one and the 


same. 
M. M. P. M. 


Derivatives of Dichlorinated Ether. By Asertsanz (Deut. 
Chem. Ges. Ber., iv, 985). 


Tuis paper contains further communications on the oxychlorether, 
CH,.OH—CHCI1.0.C.H;, obtained from dichlorinated ether and its 
condensation-product, CsH,<Cl.0; (Deut. Chem. Ges. Ber., iv, 624). 

The author hoped that oxaldehyde would be formed by the action of 
concentrated sulphuric acid on oxychlorether. Sulphuric acid causes 
an evolution of hydrochloric acid, but when the product is agitated 
with ether, and the ethereal solution is neutralised with soda, filtered, 
and evaporated, an uncrystallisable syrup remains, having an odour of 
aldehyde. The analytical results obtained on treating this with silver 
oxide, inclined the author to believe that the oxaldehyde at ro _ 

2° 
is converted by the hydrochloric acid into chloraldehyde : hee . 


CH.Cl + H,0 
HCl = | . The product formed by oxidation with silver 
CH.O 


oxide was found to be glycollic acid. 
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The condensation-product, C;H.Cl,0;, when treated with concen- 
trated sulphuric acid, yields chloraldehyde, water, and ethylsulphuric 
acid, only a trace of hydrochloric acid being evolved. 

A compound crystallising in long, rectangular, iridescent prisms, is 
obtained on passing ammonia through an ethereal solution of chloral- 
dehyde, and subsequently removing the ether by evaporation. It is 
readily soluble in ether, and melts at 163°. It seems to have the 

CH;.Cl 
formula | , or one polymeric with it.- 
CHCI.NH, 
C. EK. G. 


Action of Sodium upon a Mixture of Phosgene Ether and 
Ethyl Iodide. By A. GrurHeER (Jenaische Zeiuschr., vii, 218— 
224). 

Sopium acts violently upon a mixture of phosgene ether and ethyl 

iodide in presence of anhydrous ether. More than half of the products 

formed boil between 120°—130°, and consist principally of carbonic 
ether mixed with compounds containing more carbon and hydrogen, 
the nature of which could not be ascertained. From the liquid boiling 
above 130° no definite bodies could be isolated by fractional distillation ; 
it was, therefore, heated with an excess of strong soda-solution in 
sealed tubes, in a water-bath, as long as its volume diminished. The 
products thus formed contained carbon dioxide, ethyl alcohol, and 
diethyl-acetone, C;H,,O. From this it appears highly probable that the 
original liquid contained diethyl-diacetic ether (diethylacetone-carbonic 
ether), which, as Frankland and Duppa have shown, yields the above 
products when treated with alkalis. Besides these bodies, two liquids 
having a higher boiling-point were isolated. That boiling at 179° isa 
colourless liquid, smelling like turpentine, and having a burning and 

afterwards hitter taste ; it has the composition C,H,,02. The second is a 

yellow oil, having a similar smell and taste, and boiling at 249°; its 

composition is CyH3,O.. 
©. 8. 


On the Solubility of Sugar in Mixtures of Alcohol and 
Water of Various Strengths, and at Different Tempera- 
tures. By C. ScnersLeR (Deut. Chem. Ges. Ber., v, 343— 
350). 


THE author has made careful determinations of the solubility of sugar 
in dilute alcohol containing 10, 20, 30, &c., per cent. of alcohol by 
volume. These determinations were made with solutions of sugar in 
the dilute alcohol, saturated at three different temperatures, namely, 
0°, 14°, and 40°. The tabulated results give—l. The volume-per- 
centage of alcohol. 2. The sp. gr. of the alcoholic solution taken at a 
temperature of 17°5°. 3. The sp. gr. of an aqueous solution containing 
the same weight of sugar in 100 ¢c.c. 4, The corresponding percentage 
of sugar according to Brix’s tables (Zeits. des Ver. f. Riibenzucker 
Industrie, xv, 583, and xx, 269), and, lastly—5. The weight of sugar 
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contained in 100 c.c. of the solution. There are separate tables for 
each of the three temperatures 0°, 14°, and 40°, but (2) is omitted in 
the last of these, as when cooled to 17°5° the solutions saturated at 40° 
deposit crystals of sugar. 

An aqueous solution of sugar saturated at 0° contains 65 per cent. 
sugar ; at 40°, 75? per cent. ; and at 14°, 66 per cent.; the latter, when 
mixed with an equal volume of absolute alcohol, will still remain 
saturated at that temperature, but the further addition of alcohol causes 
the separation of sugar. Sugar is but very slightly soluble in alcohol 


of over 90 per cent., and almost insoluble in absolute alcohol. 
C. E. G. 


Action of Potassium Nitrite on Ethyl Chloracetate. By 
A. SrernerR (Deut. Chem. Ges. Ber., v, 383). 


Scuiscukorr regards isocyanuric acid as the amide of nitro-acetic acid. 
To obtain the latter acid, an alcoholic solution of ethyl chloracetate was 
heated with potassium nitrite, but without success, the reaction taking 
place according to the equation— 


C.H2C10,.C,H; + 2KNO, = KCl + H.0 + N.O + C,0, { ue 
34*5- 


Potassium ethyloxalate decomposes only above 140°, and not below 
100°, as stated in handbooks. 
C. 8. 


Action of Potassium Permanganate on Tartaric Acid. By 
A. FLeiscHerR (Deut. Chem. Ges, Ber., v, 350—353). 


Ir is well known that tartaric acid, when treated with potassium per- 
manganate in an acid solution, yields formic acid, carbonic anhydride, 
and water, whilst in an alkaline solution the formic acid is also 
destroyed. If, however, a solution of permanganate be added to one 
of tartaric acid, the reaction is different ; a white precipitate first makes 
its appearance, which, on the further addition of permanganate solution, 
becomes rose-red, and finally brown, from formation of manganic per- 
oxide. If the reaction be stopped when the precipitate has become 
rose-coloured, it will be found that exactly half as much permanganate 
solution has been employed as would have sufficed for the complete 
decomposition of the tartaric acid in the presence of an excess of a 
mineral acid. The precipitate which was found to be manganese tar- 
trate, C,H,MnO,.2H,0, is of a deep rose-red colour, but becomes paler 
when dried over sulphuric acid, and almost colourless at 100°. It is 
scarcely soluble in cold, but somewhat more so in hot water. Nothing 
separates from a hot saturated solution unless sufficient alcohol be added 
to produce a slight turbidity, when small hard crystals are deposited 
on allowing it to stand for some time. This salt is readily soluble in 
mineral acids and in tartaric acid; the addition of alcohol to the latter 
solution again precipitates the neutral salt. 

Oxalic acid, treated in the same way with potassium permanganate, 
yields manganese oxalate. Citric acid gives no precipitate, and the 
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solution leaves an uncrystallisable syrup on evaporation. No acetone 
is formed, as is the case when citric acid is decomposed in the presence 


of acids. 
C. E. G. 


The Silicoheptyl Series. By A. Lapensure (Deut. Chem. Ges. 
Ber., v, 319). 


TRIETHYLSILICOL and acetyl chloride produce triethylsilicol acetate, but 
the product is impure as the hydrochloric acid simultaneously formed 
causes decomposition of the product. ‘Triethylsilicol ether and acetic 
anhydride, however, readily yield the acetate after heating for a short 
time to 280° in a sealed tube, the reaction being— 


SiC,H,;.0.C.H; + (C,H;0),0 = SiC,His.0.C,H;0 + C,H;.0.C.H;0. 


The two acetates thus produced are readily separable by distillation, 
triethylsilicol acetate boiling at 168°; its vapour-density was found to 
be 1647 in toluidine vapour, the formula requiring 174. Its specific 
gravity at 0° is 0°9039. Moisture slightly decomposes it, but to pro- 
duce perfect decomposition long-continued boiling with sodium carbonate 
is required; this is a convenient method of preparing pure triethyl- 
silicol. 

Triethylsilicol gives a compound with sodium, hydrogen being 
evolved ; on passing dry carbon dioxide into the ethereal solution of 
this compound, a precipitate is produced consisting of the salt 
SiC.Hi;.0.CO,Na; this body is very easily decomposed by moisture, 
in accordance with the reaction— 


SiC,H,;.0.CO,Na + H.O = SiC,H,;.0H + CO;HNa; 


and by heat, with production of silicoheptyl oxide and sodium car- 
bonate, thus— 


2(SiC,H,;.0.CO,Na) = (SiC,H,;)20 + CO,Naz + CO,. 


This is the first compound containing silicon, carbon, and sodium 
which does not yield sodium silicate, but does form sodium carbonate 
on ignition. 

Phosphoric anhydride readily attacks triethylsilicol, with formation 
of a body which has the composition of the silicoheptyl owide of Friedel 
and Crafts, and also the same boiling-point; it has, however, no un- 
pleasant smell, in spite of which the author believes in the identity of 
the two bodies; the same compound, destitute of smell, is obtained by 
the action of caustic alkalis on silicoheptyl chloride— 


2SiC.H,,Cl + 2KOH = (SiC,H,,),0 + 2KCl + H,0. 


also apparently by dissolving triethylsilicol in concentrated sulphuric 
acid, and diluting the solution. Fuming sulphuric acid gives rise to a 
different reaction, viz. :— 


Si(C,H,)3.0H + SO, = Si.C,H;.0.H + 2C,H, + Hy + SO,. 
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silicopropionic acid being formed: hence it appears that triethylsilicol 
behaves just us a tertiary alcohol; chromic acid and potassium perman- 
ganate have no action on it. 

Bromine added to triethylsilicol drop by drop gives rise to hydro- 
bromic acid, and a brominated body not decomposed by water or by 
potassium acetate, at 120°, but readily yielding up its bromine on 
warming with alcoholic potash. 

Silicohepty] ether is attacked by zinc-ethyl and sodium, but apparently 
silicon ethyl is not produced, though the formation of this body might 
have been expected. These last products are undergoing further investi- 


gation. 
C. R. A. W. 


On the Formation of Chloral. By A. Wurrz and G. Voar 
(Compt. rend., lxxiv, 777—784). 


Wuen aldehyde is acted upon by chlorine, the group CHO is attacked, 
and acetyl chloride results. But when the group CHO in aldehyde is 
replaced by CHC1(OC:H;), as in the compound formed by Wurtz and 
Frapolli, by passing a current of hydrochloric acid gas into a mixture 
of alcohol and aldehyde, the action of chlorine in presence of iodine 
gives rise to CCl;.CH = >Hs 

This body is identical with the tetrachlorinated ether of Malaguti, 
and with the compound recently described by Henry as the product of 
the action of phosphorus pentachloride on chloral alcoholate. 

This tetrachlorinated ether is readily converted into chloral by heating 
with water : 


con.cH{ gt + H,O = HCl + C.H,OH + CCh.CHO. —~ 


When heated with alcohol instead of water, it.yields hydrochloric 

acid and trichloracetal, CCL.CH { O¢°H 
2445 

The latter, by the action of sulphuric acid, yields chloral. 

The tetrachlorinated ether also gives ethyl chloride and chloral when 
distilled with sulphuric acid. 

The authors consider that it is by this succession of changes that 
chloral is formed in the ordinary process for its manufacture, namely, 
by passing chlorine into alcohol. The water necessary for the decom- 
position of the tetrachlorinated ether results, independently of that 
which may be present in the alcohol, from the action of the hydrochloric 
acid generated, upon the alcohol and aldehyde : 


CH,.CHO + C,H,OH + HCl = CH.CH 4 Gy + HO. 


Monochlorinated ether of 
Wurtz and Frapolli. 


As to the source of the aldehyde, Stas has already shown that it is a 
product of the action of chlorine upon alcohol, although obviously it 
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can never accumulate to any extent, inasmuch as it is at once attacked 
by the alcohol and hydrochloric acid. 

Theoretically it should be possible to substitute water for alcohol in 
the process described by the authors. Under such circumstances the 


formation of the body CH;CH ‘cl OH is conceivable. 


This compound corresponds to a monochlorinated ether of Wurtz 
and Frapolli, and may be regarded as the chlorhydrin of ethylidene 
glycol, CH,CH { ons 

The action of chlorine on such a body should yield chloral. 

Adopting this idea the authors have succeeded in establishing the 
fact that chloral is really formed in notable quantity when chlorine is 
passed into a cooled mixture of aldehyde and aqueous hydrochloric 


acid, or even of aldehyde and water. 
ww. ae = 


Action of some Amido-compounds on Chloral. By O. Wattacn 
(Deut. Chem. Ges. Ber., v, 251—257). 


By the action of aniline on chloral, a crystalline body, trichlorethylidene- 

diphenylamine, corresponding to Schiff’s ethylidene-diphenylamine, is 
obtained— 

NHC,H 

‘ 9 sn 6445 

CCLCOH + 2C,H.NH, = CCLCH { Niet: 


It melts at 100°—101°, but soon decomposes when kept at this tem- 
perature. It is insoluble in water and decomposed when boiled with 
water or alcohol, evolving a penetrating odour like that of phenyl 
cyanide. Treated with acids it undergoes decomposition, yielding salts 
of aniline. The compound therefore appears not to possess the basic 
properties ascribed to it by the author in a former communication. 

Hydrochloric acid gas passed into its solution in benzene causes the 
the formation of a large quantity of aniline hydrochloride, and an oily 
body which has not as yet been obtained in a state fit for analysis. 

Toluidine acts upon chloral in the same manner as aniline, giving 


NHC,H,CH, 
rise to trichlorethylidene-ditolylamine, CCl,;,CH { NH CHCH” @ cry- 
stalline body which melts at 114°—115°. 
When alcohol is added to the crude product of the reaction before 


cooling, large crystals of the compound COLCH { NEG, HCH, are 


+ H,0. 


obtained, melting at 76°—77°. 

Compounds of chloral with acetamide and with benzamide have been 
also studied by the author. Acetamide-chloral, CCl;COH.CH;CONH,, 
melts at 156°—157°, and when distilled, yields first chloral, afterwards 
acetamide, leaving a black residue. With aqueous alkalis it gives 
chloroform, and with dilute acids in the presence of alcohol furnishes 
ethylic acetate. 

Benzamide chloral melts at 150°—151°. 

The author is studying the action of potassium cyanide upon chloral, 
with the view of replacing the three chlorine-atoms by cyanogen. 

W. 
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Note on Dichlorhydrin. By A. Warr (Deut. Chem. Ges. Ber., 
v, 257—259). 

Accorpine to Hiibner and Miiller, the dichlorhydrin formed by Berthelot’s 
process, by passing hydrochloric acid gas into a mixture of glycerin and 
glacial acetic acid, is a mixture of two isomeric bodies. Watt has 
repeated the experiment of distilling the product in fractions, and finds 
that the greater part passes over between 173° and 175°, and that the 
portion, the boiling point of which lies between 182° and 184°, is not 
homogeneous, as stated by Hiibner and Miller, but is resolvable into 
two portions of lower and higher boiling point respectively. The latter 
is very small in quantity, and he therefore concludes that a second 
dichlorhydrin is not produced, at least in notable proportion. 

The dichlorhydrin the author has examined has a specific gravity 
1:369 at 16° and boiling point 176°—177°. By oxidation with chromic 
acid it gave an acid which appeared to be monochloracetic acid and 
a small quantity of dichloracetone. Oxidized by nitric acid, it gave 
oxalic acid and a smal! quantity of an oil possessing the smell of 


chloropicrin. 
Ww. A. F. 


On Chloral Sulphydrate. By H. Byasson (Compt. rend., Ixxiv, 
1290—1792). 


Awnyprovs chloral readily absorbs sulphuretted hydrogen, and after 
the action of the gas has been continued for about twenty-four hours, 


the whole solidifies to a white crystalline mass, which may be purified 
by distillation and subsequent crystallisation from ether or from abso- 
lute alcohol. Chloral sulphydrate, C,HC1,0.H.S, crystallises in rhom- 
boidal plates or quadrangular prisms, which have a disagreeable odour 
and characteristic taste, recalling that of chloral hydrate. It melts 
at 77° and boils at 125°. It is soluble in all proportions in anhydrous 
alcohol, ether, or chloroform, but is decomposed by water, with deposi- 
tion of sulphur, the action being very complex. Alkaline solutions 
yield chloroform and an alkaline formate and sulphydrate. Nitric acid 
oxidizes it with formation of trichloracetic acid. Sulphuric acid has 
no action in the cold, but when heated with it gives rise to anhydrous 
chloral, whilst sulphuretted hydrogen and sulphurous anhydride are 
evolved and sulphur is deposited. 

The physiological action of chloral sulphydrate is very similar to that: 
of chloral hydrate, causing sleep and a slight acceleration of the move- 
ments of the heart, as was shown by administering ‘20 to ‘30 grm. of 
the compound to guinea-pigs by subcutaneous injection of the ethereal 


solution. C. E. G. 


On some Condensation-products of Aldehyde. By Aua. Kexuté 
(Ann. Chem. Pharm. elxii, 77—124 and 309—3820). 


I. Theoretical Considerations and Historical Notes on the Constitution 
of Benzene.*—-Although the hypothesis as to the mode of union of the 
* Much of the matter contained in the earlier portion of this paper is fully dis- 


cussed in the Supplementary volume to Watts’s Dictionary of Chemistry, Art. 
Aromatic Series, and is therefore not reproduced here.—H. E. A. 
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carbon atoms in benzene brought forward by Prof. Kekulé in his 
memoir on the constitution of the compounds of the aromatic series 
has in general been tacitly accepted; nevertheless, it has often been 
the subject of discussion, and numerous modifications have been pro- 
posed. It will be remembered that the author’s original hypothesis 
was that the six atoms of carbon may be regarded as united by one and 
two affinities of each alternately, so as to form a ring-like closed chain, 
as represented by the symbol— 


and he is still inclined to regard this view as more in accordance with 
observed facts than either of those since proposed, the relative values 
of several of which are discussed in the present memoir. It is more 
especially in explaining the formation of additive compounds from ben- 
zene, however, that the hypothesis in question has the advantage over 
all others,* and it is on this account chiefly that the author has been 
led finally to give it the preference. 

Two objections have been raised against Kekulé’s benzene formula: 
1. That, since according to it, the six atoms of hydrogen in benzene are 
of equal value,t only one pentachlorobenzene is possible, whereas two 
are said to exist. The author considers, however, that too great weight 
is not to be attached to this objection, the experimental demonstration 
of the existence of two such compounds being still incomplete. 

The second objection, which at first sight appears of more importance, 
is the following :—It is argued that those bi-derivatives, in which the 
substituting radicles occupy contiguous positions, should differ accord- 
ing as the replacement has taken place on adjacent carbon atoms united 
by one affinity (C—C), or by two affinities (CC) ; the so-called 1: 2 
derivatives should therefore be isomeric with the 1 : 6 derivatives, so 
that 4 bi-derivatives of benzene are possible, whereas hitherto at most 
3 have been obtained. Many consider that the difference in such a 
case would be so slight as to be unrecognisable. The author believes 
that this view takes its origin rather from the model employed than 
from the ideas of which this model affords a somewhat imperfect 
representation, and to show that in his opinion no such difference 
exists, he brings forward the following hypothesis as to the mode of 
motion of the atoms in the benzene molecule. 

The atoms in the systems which we term molecules must be con- 
sidered as in continuous movement ; no explanation, however, has 
hitherto been given as to the nature of the intramolecular motion. <A 
planetary motion appears inadmissible in face of the law of the linking 


* See Watts’s Dictionary, loc. cit. 

+ This has been experimentally demonstrated. (Huebner, Aun. Chem. Pharm., 
elvi, 308.) 
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of atoms (Verkettung) now recognised in chemistry. The motion must 
indeed be of such a nature that all the atoms of the system retain the 
same relative arrrangement, or in other words, that all the atoms 
return to a mean position of equilibrium. The most probable assump- 
tion then appears to be that the separate atoms of the system, possess- 
ing an essentially rectilinear motion, strike one against the other and, 
being elastic bodies, then recoil. What in chemical language is termed 
equivalency (atomicity) acquires therefore a more mechanical significa- 
tion: the equivalency is the relative number of contacts which occur 
in the unit of time between the atoms. In the same time that the 
univalent atoms of a monatomic molecule strike against each other 
once, the bivalent atoms of a diatomic molecule come twice in contact 
at the same temperature. In a molecule consisting of two univalent 
and one bivalent atoms the number of contacts in the unit of time is 
equal to two in the case of the bivalent atom, equal to one in the case 
of each monovalent atom. When, as we now express it, two atoms of 
carbon are united by one affinity of each, they strike against each other 
once in the unit of time, that is to say, in the time during which the 
univalent hydrogen makes one complete vibration; during the same 
unit of time they also each encounter three other (univalent) atoms. 
Carbon atoms which we consider to be united by two affinities of each 
strike against each other twice, and during the same time only twice 
come in come in contact with other atoms. 

Applying this view to benzene, the formula proposed by the author is 
an expression of the following conception :—Each carbon atom strikes 
against two other carbon atoms during the unit of time, once against 
the one and twice against the other. In the same unit of time it also 
comes once in contact with the hydrogen atom, which during the same 
period makes one complete vibration. Representing benzene by the 
well-known hexagon formula, and having regard to any one of the six 
atoms of carbon, that denoted by 1 for example— 


C—C 
- 
H Cs 2C H 
XY FH 
C—C 


H H 


the contacts of this atom during the first unit of time may be thus 
represented— 

1. 2, 6, h, 2, 
in which h denotes hydrogen. The vibrations of the same atom during 
the second unit of time are then as follows— 

2. 6, 2, h, 6. 

Whereas the contacts during the first period are represented by the 

above formula, those occurring during the second unit of time are 
represented by the following— 
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The same carbon-atom is therefore, during the first unit of time, united, 
as we say, by two affinities to one of the contiguous carbon-atoms ; 
during the second, by two affinities with the other contiguous atom. 

The number of contacts made by the carbon-atom during the first 
two units of time—the vibrations completed during these intervals are 
periodically repeated—are then as follows 


2, 6, h, 2, 6, 2, h, 6, 


from which it is evident that each carbon-atom strikes against each of 
the two carbon atoms upon which it impinges an equal number of 
times, or, in other words, that it bears the same relation to both con- 
tiguous atoms. The ordinary benzene formula only represents the 
contacts made during the first unit of time, and thus it is that the false 
view has sprung up that bi-derivatives in which the radicles occupy 
the positions 1: 2 and 1:6 respectively must be different. If the 
above, or some similar conception be correct, it follows that no real 
difference exists. 

II. Condensation of Aldehyde with separation of Water.—Believing 
the question as to the internal constitution of benzene to be capable of 
direct proof, the author has investigated the condensation-products of 
aldehyde. Lieben (Ann. Chem. Pharm., cvi, 336) had already found 
that under the influence of certain salts aldehyde was converted into 
a product to which he gave the formula, mi \ O, regarding it as the 
ether of aldehyde; and Baeyer (Ann. Chem. Pharm. sup., v, 79) by 
acting with hydrochloric acid, and treating the product with phosphorus 
pentachloride, obtained, among others, a chlorinated compound, which 
he regarded as derived from C,HO., formed by the condensation of 
three molecules of aldehyde with separation of one molecule of water. 
The author was inclined from the commencement to regard it as most 
probable that in the first place condensation would occur between two | 
molecules with separation of one molecule of water, according to the 
following equation, in which the atoms removed on condensation are 
bracketed— 


CH,—C(0)H ee 
CCH.) Con = CH:-CH=CH—COH. 


and that condensation between this product and a third molecule of 
aldehyde would then take place as follows— 


CH,—CH=CH—C(0)H file piles: ial 
: C(H)H—CoH = CHs—CH—CH—CH—CH 


| 
COH. 
zu 
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By removing the elements of water from this product, or two mole- 
cules of hydrochloric acid from the corresponding chloride, CsHsCh, 
either benzene or a hydrocarbon of the same composition would pro- 
bably be obtained. The formation of benzene, if not absolute proof of 
the correctness of the formula proposed by the author, would at least 
render it very probable. Experiment has shown that condensation 
does occur as premised by the author, but the second product (C,;H,O) 
is obtained with such difficulty that it has hitherto been impossible 
to produce either benzene or any hydrocarbon of that composition 
from it. 

As products of the action of hydrochloric acid on aldehyde, the com- 
pounds C,H,O, C,H,Cl0, and C,,H,,Cl.0; have been obtained. The first 
proves to be identical with Bauer’s acraldehyde (Ann. Chem. Pharm., 
cvi, 336), obtained by the action of zine chloride on aldehyde, to which 
the formula C,H,O, was formerly assigned, and with Lieben’s aldehyde 
ether ; in the pure state it is a substance of considerable stability, and 
only exhibits the great tendency to change noticed by Baeyer and 
Lieben when it contains traces of hydrochloric acid or other impuri- 
ties ; on oxidation—even by exposure to the air—it is readily converted 
into crystalline crotonic acid. The first condensation-product of alde- 
hyde is therefore crotonic aldehyde, which, it can scarcely be doubted, is 
formed in the manner expressed in the above equation. Traces of 
hydrochloric or sulphuric acid, of zinc chloride, of the salts employed 
by Lieben, and of many other salts, were found to exert the same 
condensing action on aldehyde. 


Crotonic Aldehyde, CsH¢0.—The best yield is obtained by the following 
method :-—Pure aldehyde is heated in soda-water bottles with very little 
zine chloride and a few drops of water for a day or twoat 100°. The un- 
changed aldehyde is then distilled off, and the distillation continued in a 
current of steam; the residue contains higher condensation-products. 
The crotonic aldehyde distils over with the steam and partly floats on 
the water in the receiver, partly dissolves in it; by redistilling the solu- 
tion, collecting the first portion apart, the greater part may, however, 
be recovered. 

Crotonic aldehyde boils at 104°—105°; it is a colourless liquid, the 
odour of which, at first pleasant and fruity, afterwards becomes very 
penetrating, like that of acrolein; it is moderately soluble in water. 


Orotonylene Chloride, CyH¢Cl., obtained by acting on the aldehyde 
with PC},, is a colourless liquid boiling at 125°--127°, which is decom- 
posed by alcoholic potash. By this latter reaction the author had 
hoped to obtain first, C,H;Cl, and afterwards the hydrocarbon, C,H, 
(diacetylene), but has not yet obtained either in a state of purity, a 
portion only of the chloride undergoing decomposition, and that with 
simultaneous formation of resinous products. 


Chlorobutyric Aldehyde, C,H,Cl10, is a crystalline compound obtained 
by the direct union of crotonic aldehyde and hydrochloric acid. The 
same body was present, as above stated, among the products of the 
direct action of hydrochloric acid on aldehyde. It melts at 96°—97°, 
and is insoluble in water. It has not yet been converted by oxidation 
into chlorobutyric acid; in one experiment, together with traces of a 
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chlorinated acid, much acetic acid was formed, which renders the 
following formula probable :— 


CH;—CHCI—CH,—COH. 


Heating with sulphuric acid regenerates crotonic aldehyde. On boil- 
ing with silver oxide and water it gave a crystalline salt of the compo- 
sition of silver oxybutyrate. 

Chlorinated Compound, C\HysCl,03.—The formation of this body—a 
crystalline substance melting at 98°—by the action of hydrochloric 
acid on aldehyde is described at length. Very small quantities only 
are obtained, and the author can give no opinion as to the nature of the 
substance. 

Higher Condensation-products.— Both from the portion of higher 
boiling-point remaining after distilling off the crotonic aldehyde, and 
from a product obtained by heating crotonic aldehyde with twice its 
weight of aldehyde and some zinc chloride for 96 hours to 100°, an oily 
product was isolated, boiling at about 172°, analysis of which gave 
numbers corresponding to the formula CsH,O. On exposing small 
quantities of this oil to the air, crystalline needles were formed, and 
on boiling it with water and silver oxide, a crystalline, difficultly 
soluble silver salt was produced, containing an amount of silver 
closely corresponding with the formula C,H,;AgO,. This was probably 
the triple condensation- product of aldehyde ; small quantities only were 
obtained, however, and all attempts to convert it into benzene by the 
withdrawal of the elements of water were unsuccessful. On rectifi- 
cation of the products of still higher boiling-point an oil was separated, 
possessing nearly the composition CsH,,O. 

With regard to the mode of action of zine chloride, and of the 
numerous other salts which have the above-described condensing action 
on aldehyde, our present knowledge warrants the assumption that in 
an aqueous solution of zinc chloride, together with the hydrated mole- 
cules, there are a certain number of anhydrous molecules always 
present ; these are always in motion, and constantly change their con- 
dition, the hydrated molecules becoming anhydrous, the anhydrous 
molecules becoming hydrated, in such a way, however, that a mean 
condition of equilibrium is always preserved. If then bodies are 
present from which the elements of water can be withdrawn, a certain, 
although probably small, proportion of those molecules which are in the 
act of taking up water cause the separation of water from these sub- 
stances, and combine with the water thus separated, so that in course 
of time a very small quantity of such an agent is capable of performing 
a large amount of work. It is evident that heat is not absolutely 
necessary for the production of such reactions, although an increase of 
temperature has an accelerating influence. In fact the author finds 
that aldehyde, mixed with zine chloride, undergoes the same change in 
a few weeks at summer temperature, in some months at autumn and 
winter temperatures, as when heated for several hours to 100°. The 
action of zine chloride and similar salts might also be referred to the 
presence of hydrochloric acid, for it will be generally admitted that an 
aqueous solution of the former always contains free hydrochloric acid 
and free zine oxide. 
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Similar considerations apply to the decomposition of complex com- 
pounds with assumption of the elements of water. Thus that of the 
glucosides in presence of traces of sulphuric acid may probably be 
referred to an action of the same nature. 

The author points out that such reactions as the above indubitably 
play a most important part in plant life: for we know that salts which 
exert an action similar to that of zinc chloride are present in all parts 
of the plant, and the experience gained with aldehyde shows that con- 
densation is produced by minimum quantities, even in the presence of 
water, and at ordinary temperatures. The various phases of chemical 
activity in the plant are then discussed. 

Crotonic Acid, CyH,O2, obtained by oxidation of crotonic aldehyde, 
either by free oxygen or by silver oxide, crystallises in monoclinic 
prisms; it melts at 72°, and boils at 184°7° (corrected). On fusion 
with potash it yields acetic acid as sole product, each molecule of cro- 
tonic acid’ giving two molecules of acetic acid. Since from the mode 
of formation of crotonic aldehyde from aldehyde it can scarcely be 
doubted that in it the two middle carbon-atoms are united by two 
affinities of each, the author regards the production of acetic acid as an 
experimental demonstration of the law proposed by various chemists, 
that in the acids of the acrylic series the splitting up on fusion with 
potash always occurs between the carbon atoms which are doubly 
united. 

The objections raised against the author’s formula for crotonic acid 
are next discussed. 

It is argued thas since allyl alcohol has been proved to possess the 
constitution— 


CH,—CH—CH,(0OH), 
the crotonic acid from aldehyde must be— 
CH,—CH—CH,—C0O,H, and not CH;—CH—CH—CO,H, 


as assumed by the author, since it is identical with the acid from allyl 
cyanide prepared from allyl alcohol. Regarding the correctness both 
of his own formula for crotonic acid, and that assigned to ally] alcohol, 
as established, the author is inclined to believe that, at some stage of 
the conversion of the alcohol into crotonic acid, a change occurs: 
either that the iodide prepared from the alcohol has no longer the 
formula— 


CH,—CH—CHLI, but is CH;—CH—CHI; 
or that the cyanide is not— 
CH,—CH—CH,CN, but CH;—CH—CHCN ; 


or that the cyanide constituted according to the first formula yields an 
acid corresponding to the second cyanide. Experiments which 
promise to throw light on the question are at present being carried 
out. 

IV. Condensation of Aldehyde, with Assumption of Hydrogen.— 
The conversion of aldehyde into butylene glycol described under the 
above heading, has already been noticed in this Journal (x, 397). 
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Of extreme interest are the author’s remarks on oxidation with 
chromic and nitric acids, which he regards as a method equally appli- 
cable to the determination of the constitution of compounds such as 
the acids of the acrylic series, for example, as the older method 
of fusion with potash. In each case a division of the molecule 
between the carbon atoms which are united by two affinities of each 
is caused. 

Thus, on fusion of crotonic acid with potash, a division of the mole- 
cule occurs between the carbon atoms which are doubly united, 
CH;—CH—CH—CO.H ; the one-half of the molecule then takes up 
oxygen, or, more strictly speaking, the group O,K, whilst the other 
half unites with hydrogen, thus forming a second molecule of acetic 
acid. 

On oxidation of crotonic aldehyde, CH;—-CH=—CH—CHO, the same 
splitting apart of the doubly united carbon atoms occurs ; the one-half 
of the molecule combines with oxygen, forming acetic aldehyde, which 
then undergoes further oxidation; the other half yields in the first 
instance an aldehyde of oxalic acid, which in its turn is converted into 
oxalic acid. If chromic acid be the oxidiser employed, the oxalic acid 
also undergoes decomposition; with nitric acid the greater portion 
remains unaltered. 


H. K. A. 


On the Constitution of Benzene. By A. Lapensure (Deut. 
Chem. Ges. Ber., v, 322). 


THe author refers to the researches of Hiibner and Petermann, and of 
Carstanjen, from which he draws the conclusion that each carbon atom 
in benzene corresponds to two pairs of equivalent hydrogen atoms; the 
ordinary benzene formula of Kekulé not sufficing for this condition, 
some positive evidence is obtained in behalf of the formula denoted by 
the author as the second benzene hypothesis of Kekulé. 

Kekulé having recently endeavoured to bring all known facts into 
harmony with his benzene scheme, by laying down a mechanical expo- 
sition of the mutual connections of the atoms (see the last paper), 
the author briefly discusses the consequences of this proposition, dis- 
tinguishing the two separate points—(1) the nature of the notion of 
equivalence, and (2) the acceptation of one of tw% positions of unstable 
equilibrium of an atom in a molecule. 


C. R. A. W. 


Products of Oxidation of Aromatic Hydrocarbons. By A. 
Poporr and Tu. Zincke (Deut. Chem. Ges. Ber., v, 384—386). 


By oxidising amyl-benzene with potassium dichromate and dilute sul- 
phuric acid, the only products formed are benzoic acid and isobutyric 
acid. From this it appears that the study of the products of oxidation 
of aromatic hydrocarbons offers not only a means for determining the 
constitution of these hydrocarbons, but also of that of the alcohol- 
radicles linked to the aromatic nucleus, the formation of isobutyric 
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acid being a further proof that amyl alcohol has the following consti- 
tution :-— 


H,C 
YCH—CH.—CH,.OH. 


H,C 
C. 8. 


Action of Alkalis on Nitrobenzene. By Merz and Coray 
(Deut. Chem. Ges. Ber., iv, 981). 


A POWERFUL reaction takes place on heating nitrobenzene with potas- 
sium hydrate, so that it isadvisable to moderate its violence by diluting 
the former with aniline; ammonia is given off, and on pouring the 
product into dilute hydrochloric acid, a brown tarry residue is left un- 
dissolved, which after a time solidifies to a crystalline mass of azoben- 
zene. This may be purified by crystallisation from a mixture of alcohol 
and ether, after the resinous matter has been removed by distillation 
in a current of steam, or by treating it with a solution of caustic soda. 
The mother-liquor from which the azobenzene has crystallised appears 
to contain azoxybenzene. As ammonia was evolved in this reaction, it 
was to be expected that aniline was formed at the same time. This was 
found to be the case, one portion of the nitrobenzene being destroyed, 
and acting as a reducing agent on another portion in the presence of 
the potassium hydrate. Aniline, azobenzene, and ammonia, however, are 
only the end-products, for if the reaction be stopped at a certain stage 
the mass dissolves almost completely in water, and hydrochloric acid 
precipitates from the solution dark flocks of a resinous acid. Nitro- 
toluene gives toluidine and ammonia when heated with potassium 
hydrate, but no azobenzene. The higher nitro-compounds, such as 
dinitrobenzene and dinitronaphthalene, are charred under these circum- 
stances. Sodium hydrate acts in the same manner as potassium hydrate, 
but less violently. 
C. E. G. 


Notes on the Phenols. By L. Dusarr and Cu. Barvy (Compt. 
rend., Ixxiv, 1052—1053). 


Tue following facts demonstrate a close analogy in properties between 
phenols and the alcohols proper. 

Phenyl] chloride, produced by the action of chlorine on benzene, or of 
hydric or phosphoric chloride on phenol, is decomposed at 300° by 
aqueous soda, with reproduction of phenol. Chlorinated toluene, and 
naphthyl bromide, by the same treatment yield respectively hydrate of 
cresyl and naphthol. 

Equal weights of sodium sulphophenate, water, and barium chloride, 
heated to 240° for four hours, generate free phenol in theoretical 
quantity. Sulphophenic acid, heated to 225° with its own weight of 
alcohol, gives the phenetol of Cahours. 

With regard to the late announcement of the authors that phenol, 
heated to 250° with hydrochloric acid and aniline hydrochloride, gives 
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diphenylamine, MM. Girard and De Laire, finding that aniline hydro- 
chloride heated alone to 300° furnishes the same product, have denied 
to phenol any part in its formation. In presence, however, of hydro- 
chloric acid, the aniline salt is stable at 260°, whereas if phenol be 
added the decomposition begins at 215°. The authors attribute the 
reaction to phenyl chloride in the wascent state; hence a mixture of 
already formed phenyl chloride with ammonium chloride fails to yield 
the result. 


C. G. S. 


Synthesis of Orcin. By G. Vocr and A. Henninger (Compt. 
rend., lxxiv, 1107—1109). 


On heating chlorotoluene, C;H,Cl.CH;, to 100° for some hours with 
sulphuric acid, two isomeric chlorocresylsulphurous acids, C;H,Cl.SO;H, 
are produced, which may be separated by the fractional crystallisation 
of their barium salts. ‘The less soluble salt, barium «-chlorocresylsul- 
phite, (C;H,CISO;).Ba+2H.0, forms beautiful colourless rhombic plates, 
whilst the other, viz.: barium $-chlorocresylsulphite (C;H,CISO;).Ba 
+ 1$H.0, which is much more soluble, crystallises in mamellated 
tufts, consisting of small crystalline grains. The potassium «-chloro- 
cresylsulphite, obtained by double decomposition from the corresponding 
barium salt, forms nacreous plates, moderately soluble both in cold 
water and in boiling alcohol. When this is fused with twice its weight 
of potassium hydrate, it becomes brown, and disengages hydrogen, while 
orcin, salicylic acid, and cresol are produced. The aqueous solution of 
the fused mass is agitated, first with benzene to remove the salicylic 
acid and cresol, then with ether, which dissolves the orcin and leaves 
it in an impure state on evaporation. After being purified, this orcin 
was found to be identical both in its properties and crystalline form 
with that prepared from the lichens, thus showing it to be a toluene- 
diphenol, C;H;.HO.HO. 

Orcin is the principal product of this reaction, the cresol and salicylic 
acid formed at the same time resulting from the action of the potassium 
hydrate on the potassium cresylsulphite; the latter is produced from 
the potassium chlorocresylsulphite by the reducing action of the hy- 
drogen formed during the fusion. 


C. EB. G. 


Artificial Alizarin. By F. Reverptin (Deut. Chem. Ges. Ber., iv, 
978). 


On submitting artificial alizarin to sublimation, and then treating the 
product with soda-solution, bright yellow needles are left undissolved, 
which, although too small in quantity for analysis, were proved not to 
be anthraquinone. In order to separate the monoxyanthraquinone 
which generally accompanies artificial alizarin, it is better to treat it 
with milk of lime than with baryta-water, as barium alizarate is slightly 
soluble in water. When distilled, both barium and calcium alizarate 
give anthraquinone, which sublimes in bright yellow needles entirely 
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free from tarry matter. The corresponding purpurin compounds yield 
a brown oil which solidifies after a time. 
The crude alizarin was found to yield finer tints than the sublimed. 


C. E. G. 


Artificial Alizarin. By G. AvrnrsBacu (Deut. Chem. Ges. Ber., iv, 
979). 


In order to prepare pure alizarin from the crude artificial product, the 
author dissolves it in caustic soda, and passes a current of carbonic 
anhydride through the solution. A red precipitate is thus formed, con- 
sisting of sodium bicarbonate, alizarin, and sodium alizarate, and at the 
same time orange-coloured crusts of alizarin are deposited on the sides 
of the vessel. After washing the precipitate, and decomposing it with 
an acid, the alizarin is obtained in fine orange-coloured flocks, which 
dissolve completely in a solution of caustic soda with a blue tint. 


C. KE. G. 


Notice on Benzene Derivatives. By Ira Remsen (Deut. Chem. 
Ges. Ber., v, 379). 
Pur terephthalic acid is obtained by treating parasulphobenzoic acid 
by Merz’s method. 
Paratoluenesulphamide oxidized by potassium dichromate and sul- 
phuric acid, gives an acid still containing the group SO,N H,, its formula 


SO,.NH, 


being CoH | CO.OH . 

Negative results only were obtained in an attempt to convert phenol- 
metasulphonate of potassium (from which pyrocatechin is obtainable) 
into isophthalic acid by treatment with phosphoric pentachloride, treat- 
ment of the product with water and lead hydrate, so as to get the lead 
salt of metachlorobenzene-sulphonic acid, conversion of this into potas- 
sium salt, distillation with potassium cyanide, and treatment with 


alcoholic potash. 


C. R. A. W. 


On the Iodized Products of the Isomeric Acids, C;,H,O;. By 
Hiastwerz and WEsELSKY (Dent. Chem. Ges. Ber., v, 380). 


SaLIcyLic, oxybenzoic, and paraoxybenzoic acids do not give the same 
results on treatment with iodine in presence of mercuric oxide ; and the 
study of the products obtained appears likely to throw some light on 
the isomerism of the benzene derivatives. 


C. R. A. W. 


Paraphenolsulphonic Acid. By E. Kopp (Deut. Chem. Ges. Ber., 
iv, 977—978). 


Puenot, when heated to 80° or 100° with an equal quantity of sulphuric 
acid for 36 hours, is converted almost entirely into paraphenolsulphonic 
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acid, crystallising in colourless, glistening needles, which readily deli- 
quesce. The author, in conjunction with Follenius, has examined 
several salts of this acid, and studied the action of oxidising agents on 
them. 

Aqua regia gives with the calcium salt a crystalline yellow compound, 
which dyes wool readily, and the addition of hydrochloric acid to the 
mother-liquor (?) produces a white crystalline precipitate. The zinc 
salt, when oxidised, yields a brown oil which forms, with alkalis, readily 
crystallisable detonating salts. Free paraphenolsulphonic acid gives, 
with potassium chlorate, a yellow body crystallising in small needles ; 
with potassium chlorate and nitric acid a brown oil similar to that 
obtained by the oxidation of the zinc salt, and at the same time a yellow 
substance crystallising in small needles; potassium chlorate and hydro- 
chloric acid gives a brown crystalline mass. Prof. Tuchschmid has 
obtained nitrophenolsulphonic acid by nitrating paraphenolsulphonic 
acid in alcoholic solution. The oxidation of the mercury salt by means 
of arsenic acid, gives a yellow crystalline compound. Aniline para- 
phenolsulphate crystallises in colourless plates, which are readily soluble 
in hot water, moderately so in the cold; they melt at 170°, and begin 
to decompose at 190°, sulphanilic acid being formed, and nearly pure 
phenol distilling over : 


(C,H,O.SO;)C;H,N — C,H;N.SO; + C,H,O. 


Aniline metaphenolsulphate resembles the above in its crystalline 
form, and decomposes in a similar manner when heated, the sulphanilic 
acid produced being identical with that from the para salt. 


C. E. G. 


Benzene-disulphonic Acid. By Wisiicunus and BRUNNER 
(Deut. Chem. Ges. Ber., iv, 984). 


TuIs acid was prepared by tbe action of sulphuric anhydride on benzene- 
monosulphonic acid. Its potassium salt mixed with potassium cyanide 
and subjected to dry distillation yielded, together with a large quantity 
of ammonia, a liquid consisting of benzene, benzonitrile, and a body 
which did not boil at 195°, and solidified on cooling. This substance 
is paradicyanobenene (1:4), for when boiled with an alkali it yields 
terephthalic acid. Benzene-disulphonic acid prepared in the ordinary 
way is therefore, for the most part, a para-compound. 

With the view of obtaining an isomeric benzene-disulphonic acid, an 
attempt was made to convert thiophenol by means of sulphuric acid 
into thiophenol-sulphonic acid, which might be afterwards converted 
by oxidation into a benzene-disulphonic acid ; but the expected reaction 
did not take place. Thiophenol dissolves in sulphuric acid at ordinary 
temperatures, forming a splendid blue liquid (regarded by Kolbe as 
tolylic sulphydrate), giving off at the same a large quantity of sulphurous 
acid. Slight dilution with water destroys the blue colour and precipi- 
tates a body having a faint reddish colour, and dissolving in sulphuric 
acid with the same blue colour. This body gave by analysis numbers 
agreeing nearly with the formula,C,;H,SO, ; its formation may be repre- 
sented by the equation— 


C;H,S -h 2H.SO, = C,;H,SO, + 2H.O + 2S0.. 
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It is isomeric with phenyl-sulphurous acid, but differs altogether from 
that acid in its properties. 
H. W. 


How is Salicylic Acid formed from the Bromobenzoic Acid 
melting at 155° By H. Huesner (Ann. Chem. Pharm., clxii, 
71—76). 


aq Hvesyer and Friedburg’s experiments (Zeitschr. f. Chem. [2], vii, 296) 
|| had led them to ascribe the formation of salicylic acid, together with 
oxybenzoic acid, on fusion of bromobenzoic acid (melting at 155°) with 
| potash—that is to say, of an acid which could not be formed by the 
| ; direct substitution of the bromine by hydroxyl—to the action of potas- 
| sium carbonate on phenol, whereas most other chemists regarded the 
salicylic acid as derived from an isomeric acid present in the bromo- 
| benzoic acid. Recently the purity of the bromobenzoic acid employed 
by Huebner and Friedburg has more especially been called in question 
by Barth (Ann. Chem. Pharm., clix, 230). 

To meet these objections, and obtain further proof of the opinion 
he had expressed, that no conclusion as to the purity of the 
bromo-acid employed could be drawn from the formation of several 
oxy-acids on fusion with potash, the author has once more repeated 
his experiments, using an acid purified by twelve recrystallisations. 
Evidence of the great purity of the bromobenzoic acid thus obtained 
was afforded by the fact that each of the last three crystallisations 
exhibited the constant melting point of 155°—156°. 

It was found, as before, that, in every case, besides oxybenzoic acid, 
| 
| 
| 


no inconsiderable quantity of salicylic acid was formed,* and not merely 
a few milligrams, as stated by Barth. 

Other experiments are quoted, showing that when pure phenol is 
fused with an excess of potash and some sodic carbonate for several 
hours, salicylic acid is produced. The conclusion therefore seems 
thoroughly warranted, that salicylic acid is formed from bromobenzoic 
acid by the following series of reactions :— 


i C,H,Br.COOK + KOH = O,H;Br + COOK. 
C.H;Br + KOH =C,H;OH + KBr. 
C,H;,OH + CO;K, = C,H,OK.COOK + H.O. 
! H. E. A. 


| Amide of Naphthalene-carboxylic Acid. By P. v. Rakowski 
i (Deut. Chem. Ges. Ber., v, 318). 


Tus substance is obtained as an intermediate product when napthalene- 
carboxylic acid is made by Merz’s reaction, viz., action of caustic potash 
on napthyl cyanide. Merz observed its production, but considered it 
to be only naphthalene. It is difficultly soluble in alcohol, is sub- 
limable in yellowish white needles, and becomes red on exposure to 
air; it melts at 128° as nearly as the small quantity of substance 


* The formation of a small quantity of an acid melting at about 250°—pro- 
{ bably paraorybenzoic acid—was also noticed ; this acid was not further examined. 
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obtained permitted the estimation to be made; it is difficultly soluble 
in boiling dilute sulphuric or hydrochloric acid, and crystallises from 
these solutions on cooling. 

Hofmann obtained an isomeric (?) body, melting at 244°, but other- 
wise agreeing in its properties with this substance, by the action of 
caustic potash on the nitrile of naphthalene-carboxylic acid (Deut. 
Chem. Ges. Ber., 1868, 38). The author gives the following equation 
to represent its production, simultaneously with naphthalene -carboxylic 
acid :— 


2(CyH;.CN) + 3H,0 = CyH;.CO.OH + CH;.CO.NH, + NHs. 
C. BR. A. W. 


Isocyanuric Acid. By A. Sreiner (Deut. Chem. Ges. Ber., 
v, 381—384). 


WHEN potassium isocyanurate is subjected to electrolysis, it is resolved 
into CO., CN, NH;, and KNO;. Nascent hydrogen acts in a similar 
way on the acid, and if the action is not allowed to go on too long, 
there is also oxalic acid formed. By boiling the acid with concentrated 
hydrochloric acid, it decomposes into carbon dioxide, ammonia, and 
oxalic acid ; the same products are formed by the action of potassium 
permanganate and lead dioxide; also, but more slowly, by a concen- 
trated potash-solution. 

Schischkoff describes an ethyl-ether of this acid ; the author, however, 
was unable to obtain this compound. Liebig also mentions that he did 
not succeed in obtaining an ether. 

The following salts were analysed :—(C;H,N;0;).Zn crystallises 
from a concentrated solution in long needles, soluble in alcohol; 
(C,H:N;0;)2Mg + 5H.0 is also soluble in alcohol and crystallises ia 
needles; (C;H,N;0;).Cu + 4H.0 crystallises from a concentrated solu- 
tion in needles, and from a dilute solution in beautiful emerald-green 
rhombic crystals. 

On mixing solutions of isocyanuric acid and mercurous nitrate, a 
crystalline precipitate is formed which decomposes at a gentle heat, 
with separation of mercury. Mercuric nitrate gives with the acid a thick 
gelatinous precipitate, which after some time changes into a crystal- 
line powder having the composition (C;H,N;0;),Hg. <A basic salt, 
(C;H,N;0;)2Hg + HgO, is obtained by dissolving freshly precipitated 
mercuric oxide in the acid, as a powder resembling lycopodium. 
(C;H.N;0;)2Pb + 2H,O forms long, broad needles, sparingly soluble 
in cold water and freely in hot water. The manganese salt does not 
crystallise well, and the ferric salt is obtained as a red-brown powder 
on adding ether to the alcoholic solution. It dissolves in water to a 
blood-red liquid, and is left on evaporation as a syrup. 

All isocyanurates detonate when heated on platinum-foil. 


C. S. 
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Double Salts of Mercuric Sulphocyanate. By Tu. Norpsrrém 
(Deut. Chem. Ges. Ber., v, 989). 


The following were prepared and analysed :— 


HgK(CyS); HgSr(CyS), + 3daq. 
Hg(NH;)(CyS); HgBa(CyS), 
Hg.Ca(CyS), HgMg(CyS), 
Hg.Cd(CyS8)g HgCu(CyS), + aq. 
HgNa.(CyS), HgMn(CyS), 
HgSr(Cy8), Hg;Mn.(Cy8)io + 3aq. 

H. W. 


Optical Properties of Ethylene-diamine Sulphate. By V. v. 
Lana (Wien. Anzeige, 1872, 28; Chem. Centr., 1872, 178). 


THIS compound, though it crystallises in the tetragonal system, exhibits 
the property of circular polarisation, a peculiarity hitherto observed 
only in strychnine sulphate. The circular polarisation of the ethyiene- 
diamine salt is about three-fourths that of quartz. The crystals examined 
were partly dextro- partly levo-gyrate, but no hemihedral or hemisym- 
metric forms were observed in them. 

H. W. 


Formation of Diphenylamine. By Cu. Girarp and G. pe Laire 
(Compt. rend., Ixxiv, 1254). 


Tue authors are at variance with MM. Dusart and Bardy regarding 
certain reactions of phenyl-compounds. 

Aniline and oxyphenylsulphite of sodium give rise at 300° to di- 
phenylamine, proceeding partly at least, according to Dusart and Bardy, 
from the phenol of the oxyphenylsulphite. De Laire and Girard attri- 
bute it entirely to the aniline. 

Dusart and Bardy have announced the formation of benzonitrile 
from an oxyphenylsulphite and:a cyanide, also the production of aniline 
and diphenylamine from phenyl and ammonium chlorides. The authors 


could not obtain either of these results. 
C. G. S. 


Synthesis of Carbazol. By C. Grarse (Deut. Chem. Ges. Ber., 
v, 976). 

Tue author publishes his results, though not complete, on account of 

the notice recently published by Braun and Greiff on this subject 

(Deut. Chem. Ges. Ber., v, 276). 

Aniline vapour passed through a porcelain tube at a bright red heat 
forms a small quantity of carbazol, together with hydrogen, ammonia, 
and ammonium cyanide; the fluid distillate is not wholly soluble in 
hydrochloric acid ; from the residue impure carbazol is readily obtain- 
able by alcohol and sublimation ; the picric acid compound was analysed, 
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and from it pure carbazol obtained by ammonia. Hence the formation 
of carbazol is expressed by the equation— 


2C,H,N —s C,,.H,N + H, + NH. 


and its formula is not improbably— 
C,H, 
| 


C,H, 
Hence it might be expected that diphenylamine would yield carbazol 
even more readily than «niline when subjected to similar treatment, 
which is found to be the case, sufficient of the picric compound for 
analysis being obtained when only 10 grams of diphenylamine are 
employed. 
The author proposes to examine the action of acetyl chloride, &c., 
on carbazol, with the view of obtaining further evidence as to the cor- 
rectness of the formula ascribed to this body. 


NH, or imido-diphenyl. 


C. R. A. W. 


A Correction. By C. Scuortemmer (Deut. Chem. Ges. Ber., v, 
378). 


In the German edition of Roscoe’s chemistry, the formula of the lead 


chamber crystals is given in one place as 80. { No, instead of 
2 


$0: { oo through a printer’s error. 


Rammelsberg doubles the empirical formula HSNO;, but the single 
formula is in harmony with the behaviour of the body to water, which 
forms sulphuric and nitrous acids. 

De la Provostaye’s compound is the anhydride of this, just as the 
chloride of pyrosulphuric (di-sulphuric) acid is the anhydride of chloro- 
sulphuric acid. 


{ NO, a 
SO, SO, 
_. {OH 2 ae Ol 2 
80, { a4 O ; 80, { .. O 
80,1 NO, So, fe 
C.R. A. W. 


Physiological Chemistry. 


Physiological and Chemical Action of Phenol (Carbolic Acid) 
in the Animal Organism. By EH. Satkowsxk1 (Pfligers Archiv., 
1872, p. 335—358). 


PHENOL causes irritation of the part to which itis applied. It increases 
the reflex excitability of the spinal cord, and produces convulsions similar 
to those occasioned by strychnine. These are preceded by a transient 
soporose condition and are accompanied by paralysis in frogs, but this is 
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not the case in rabbits. The respiratory nervous centre is first stimu- 
lated both directly, and through the vagi, and respiration is quickened ; 
but afterwards the centre becomes paralysed, the breathing stops, and 
death ensues. The beats of the heart are rendered slow in frogs by 
large doses, but are quickened in man by small doses. 

Phenol is absorbed as such and can be detected in the blood. It is 
partly excreted unchanged in the urine and partly oxidized in the 
organism, yielding oxalic acid which is found in the blood. The best way 
of detecting phenol is to add to the liquid containing it 4 of its volume of 
ammonia and a few drops of a solution of chloride of lime (1 in 20) and 
gently warm it, but not to boiling. If much phenol is present, a blue 
colour at once appears, changing to red when the liquid is acidified. If 
the phenol is present in small quantity only, the liquid must be allowed 
to stand for several minutes. Too much heat or too much chloride of lime 
destroys the reaction. A blue colour is produced by 755th of carbolic 
acid. The phenol is isolated from the urine, before applying the reac- 
tion, by acidifying it strongly with tartaric acid, distilling over half of 
it with a naked flame, shaking the distillate twice with ‘several volumes 
of ether, distilling off the ether, dissolving the residue in a few c.c. of 
water, and filtering if necessary. The reagents are then added. 

Phenol seems to be combined with alkali in the urine, as the reac- 
tion is not obtained unless the urine is acidified, even although it has 
an acid reaction. In opposition to Buliginsky, the author finds that 
phenol acid is prevented by potash from distilling over. The dark 
colour of the urine, which often occurs after the use of the phenol, is 
due to some oxidation-product. It occurs more frequently when phenol 
is used externally than internally, probably from its being oxidized in 
the former case before absorption. The dark coloration of the urine 
and the amount of phenol it contains do not correspond at all. 


T. L. B. 


Presence of Phenol in the Animal Body and its Action on 
Blood and Nerves. By I. Hoppe Suy.ier (Pfliigers Archiv. fiir 
Physiologie, v, 470—480). 


Tue author confirms the observations of Stiideler and Buliginsky, 
that phenol can be obtained from urine by distilling it with sulphuric 
acid; also the statement of Lieben, that it can be obtained by simple 
distillation and rectification. The phenol, however, is not originally 
contained in the urine, but is formed by the action of the sulphuric acid 
employed either in the distillation or rectification. The observation of 
Landolt that bromine-water precipitates directly from urine, tribromo- 
phenol, or at any rate a substance which yields phenol when treated 
with sodium-amalgam (Jowrn. of Chem. Soc., 1871, p. 1216) is also 
correct. But bromine-water decomposes paraoxybenzoic acid and 
yields tribromophenol, and also converts salicylic acid into dibromo- 
salicylic acid, which yields phenol with sodium-amalgam, so that his 
observation does not prove the pre-existence of phenol in the urine. 
The substance from which phenol is formed by the action of sulphuric 
acid is probably indican. Hippuric acid and indican (and the sub- 
stance which yields phenol, if it be different from indican) are not 
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found in the blood or organs, but only in the urine, and are therefore 
formed in the kidneys. The author considers that urea must be formed 
in the same place as hippuric acid, ¢.e., in the kidneys, and not, as is 
supposed by many, in the liver. 

Landolt’s test for phenol is so good that by distilling with dilute 
sulphuric acid the blood and tissues of an animal poisoned by phenol, 
the parts of the body in which it has especially accumulated and proved 
hurtful, can be easily determined. In one experiment the greatest 
quantity was found in the kidneys, next came the brain, then the blood, 
and lastly the liver. 

The author relates two cases, in which the external application 
of phenol for scabies proved fatal to one man, and nearly so to 
another. The symptoms were tension in the head, giddiness, loss of 
consciousness, and weak respiration. 

The effect of phenol on animals is to cause great dilatation of the 
blood - vessels, muscular twitches, weak respiration, and lowering of 
temperature. 

These effects cau be produced by painting phenol over the skin of the 
abdomen, and this, together with the demonstration of the presence of 
phenol in the brain, forms a good lecture experiment for the purpose 
of showing—(1.) The absorption by the skin of substances which 
easily permeate it; and (2.) The connection of nervous symptoms with 
the entrance of the poison into the brain. 


T. L. B. 


The Peptones of Fibrin. By J. Mon.enretp (Pfliigers Archiv. 
fiir Physiologie, v, 381—401). 


WueEn fibrin was digested with artificial gastric juice a slight residue 
always remained. Its amount was too small to allow of an accurate 
examination, but it consisted chiefly of saponifiable fats. 

The solution was neutralized with baryta and boiled in order to 
remove the parapeptones and a body observed by Meissner, which is 
coagulated by heat. The solution was clear, and therefore did not 
contain Meissner’s metapeptone, which would have rendered it turbid. 
As the fluid was neither rendered turbid by boiling, nor gave a precipi- 
tate with potassium ferrocyanide and acetic acid, it did not contain 
either the a or b peptone ot Meissner. 

When it was evaporated and treated with alcohol, leucine and several 
other substances, whose reactions the author gives, were dissolved out. 
One of these, though not tyrosine, gives Hoffimann’s reaction, and to it 
the author believes the violet colour produced in solutions of peptones by 
caustic soda and copper sulphate to be due. After removal of the baryta, 
silver oxide and alcohol were added to the liquid, when a yellow, cheesy 
precipitate was produced. This body seems to contain sulphur, but its 
amount was not determined. 

The composition of this substance when combined with and when free 
Cy HyN yO 29'F Ags 
Cy Hes6N 140 29'F ©) 

After removal of the excess of silver from the solution by hydrogen 
sulphide, succeeded by a stream of H, the liquid was evaporated and 
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from silver corresponds best with the formula, { 
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precipitated by the addition of a large quantity of alcohol. The com- 
position of the precipitate corresponds to the formula, Cy43H301N Si0¢2. 
The composition of its barium-compound would indicate that the for- 
mula should be doubled, but it is not certain that the amount of barium 
in the compound is constant. The composition of this body differs 
much from that of fibrin, but its formation from fibrin could be 
explained by supposing that 100 equivalents of fibrin took up 16,650 
equivalents of water and gave off 15,000 equivalents of CO.. 

The results of this research show that there is a wide difference in 
composition between the original albuminous body and the products of 
its digestion. The second of them, whose formula was reckoned at 
Cy HegNi402'* ©, differs much from the albumin in containing a large 
amount of it, and it is difficult to believe that it is transformed in the 
blood into an albuminous body. If it were so, the whole process of 
decomposition in the stomach would be superfluous and the formation 
of leucine, &c., difficult to explain. It is more likely that this sub- 
stance, rich in nitrogen, is the first product of the decomposition of 
fibrin, from which those substances in the organism which contain 
still more nitrogen, are formed by further decomposition. 


T. L. B. 


Action of Pepsin on the Fibrin of Blood. By Von Wirrticn 
(Pfliigers Archiy. fiir Physiologie, v, 435—469). 


A numBeR of the experiments related in this paper were made by 
Griinhagen’s method (p. 313 of this volume), but as the time when 
the first drop falls from the filter is influenced by the thickness of 
the paper employed, &c., the author prefers to take the amount 
of filtrate in a given time as a measure of the activity of digestion. He 
determines the total amount of the products of digestion by the levo- 
rotation of polarized light in a Soleil-Ventzke’s apparatus, and the 
amount of peptones formed, by neutralising the liquid so as to precipi- 
tate para-peptones, and again noting its rotatory power. He assumes 
that one division of the scale represents 1 per cent. of peptones, or other 
albuminous substances in solution, with sufficient exactness for com- 
parative experiments. In preparing a glycerin solution of pepsin from 
the mucous membrane of a stomach, he recommends that the pyloric 
part should be rejected entirely, as the mucus it contains hinders the 
filtration of the glycerin extract ; and he finds, in accordance with 
Friedinger and Fick, but in opposition to Haidenhain and Ebstein, 
that it contains little pepsin. He now finds that pepsin may be 
extracted from gastric mucous membrane after it has been steeped in 
alcohol, or from the precipitate which is produced in glycerin extract 
of fresh mucous membrane by the addition of alcohol. The glycerin 
must, however, be allowed to remain in contact with the mucous mem- 
brane or precipitate for several days, and the negative results which 
the author formerly obtained were due to his having tested the peptic 
properties of the glycerin after 24 hours instead of after several days. 
He is not certain whether pepsin is albuminous or not, for though it 
does not give the reactions of albumin, this might be due to the exces- 
sively small quantity of it present. It differs from albuminous sub- 
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stances in resisting putrefaction ; it agrees with them in being almost 
entirely indiffusible into distilled water. It diffuses, however, very 
rapidly into dilute hydrochloric acid of 2 per thousand. He thinks this 
is due to the formation of a diffusible compound with the acid. Fibrin 
absorbs pepsin most energetically. When put into water into which 
pepsin can dialyse, it causes it to pass through the parchment more 
quickly. An excess of fibrin will absorb from artificial gastric juice all 
the pepsin which has already digested a part of it, and when the undis- 
solved fibrin is taken out and put into fresh acid, the pepsin it contains 
is generally sufficient to dissolve both it and additional fibrin added to 
it, while the liquid from which it has been removed has lost all peptic 
properties. When, however, fibrin is digested upon a filter, the pepsin 
runs from the filter together with the products of digestion, so that the 
amount of pepsin remaining with the fibrin on the filter gradually 
diminishes, and its digestion consequently becomes slower. ‘This cir- 
cumstance, as well as the fact that the pepsin becomes diffusible in 
presence of free acid, causes him to believe that the process of diges- 
tion begins by pepsin forming a loose chemical compound with the 
acid, and that this compound is the active agent in the process. He 
considers that they combine in definite pr oportions. Deficiency of acid 
will stop digestion although pepsin be present. 

When fibrin is digested with pepsin, not on a filter but in a glass, so 
that they remain in contact during the whole time of digestion, the 
amount of fibrin digested is in proportion to the amount of pepsin 
added. The rapidity with which digestion begins is dependeut in the 
first place on the amount of pepsin. The rapidity with which diges- 
tion is performed increases with the temperature up to about 
50° C. It goes on, though very slowly, even at such alow temperature 
as 3° C., attains its maximum rapidly between 35° and 50°, and above 
this becomes slower. Schiff’s statement that the activity of pepsin is 
suspended at temperatures under 13° is inaccurate. Exposure to 5° 
for some hours does not destroy the activity of pepsin. The activity 
of a dilute solution of pepsin is destroyed by exposure for two minutes 
to 70°, while that of an undiluted glycerin solution was retained after 
exposure for the same time to 80°. 

When digestion stops before all the fibrin in a digestive solution has 
been dissolved, the arrest of the process is not due entirely to the 
accumulation of products of digestion, as the amount of those at the 
time of arrest is found to vary considerably, but is partly due to the 
want of free acid. His explanation of this is that a definite amount of 
pepsin and of acid is requisite for the digestion of a given quantity of 
fibrin. The fibrin which remains undissolved in an otherwise active 
digestive fluid, has part of the acid which it has absorbed withdrawn 
from it during the process of digestion, so that the quantity it retains 
is too small for its digestion, although it has absorbed all the pepsin 
which has finished digesting the rest of the fibrin. The presence of 
water is necessary to digestion, and an insufficient quantity of it retards 
the action of pepsin. 

The proportion of the products of digestion which is necessary to 
stop digestion in a solution increases with the amount of pepsin 
present. 

2x2 
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The relation between the para-peptones and peptones is not constant, 
and the former are present only at a preliminary stage in the production 
of the latter, and are converted into them by an additional amount of 
pepsin. The amount of peptones formed at the expense of para- 
peptones increases with the amount of pepsin present. 

Digestion is arrested by accumulation of products of digestion, and 
especially of peptones in the digestive fluid. It is impeded by the 
presence of 4°3 per cent. of peptones, and probably stopped by 6 or 8°6 
per cent. 

Dilute acid alone will convert fibrin into peptone, even at ordinary 
temperatures, but much more slowly than when pepsin is present. 

Fibrin soaked in dilute hydrochloric acid till it formed a stiff jelly, 
and placed in an air-bath at 30°—40° C., became fluid in 24 hours, 
and contained 1 per cent. of peptone. 

s. i Be 


Coagulation of Fibrin. By Atexanper Scumipr (Pfluger’s 
Archiv., v, 487). 


Scumipt gives a short abstract of the results of his investigations on 
this subject. 

As soon as blood is removed from the living blood-vessels, a ferment 
is produced by the action of the corpuscles on the plasma. It is this 
ferment which causes the coagulation of fibrin. It is absent from the 
circulating blood. In order to obtain the ferment, the albuminoids of 
the blood, or blood-serum, are coagulated by the prolonged action 
(fourteen days at least) of large quantities of strong alcohol, the liquid 
is filtered, and the residue dried at a low temperature, pulverised, 
and extracted with water. Glycerin also dissolves the ferment from 
the moist residue, but in less quantity. The fermentable material 
consists of fibrinoplastic and fibrinogenic substances. These may be 
isolated singly, but both must be at the same time subjected to the 
action of the ferment in order to produce fibrin. The ferment 
exists largely in blood-serum, and can be precipitated together 
with the fibrinoplastic substance. The albumin of this precipitate can 
be entirely removed without affecting the ferment. The slow coagula- 
tion of certain kinds of blood depends on the slow development of the 
ferment. Addition of neutral alkaline salts interrupts the development 
of the ferment. A low temperature retards the fermentation itself. 

The great majority of transudate fluids obtained from the dead body 
contain both the elements of fibrin, but no ferment, or only traces 
thereof. There are some transudates, on the other hand, from which 
fibrinoplastic substance is altogether absent. 

The former coagulate on addition of the ferment alone; the latter 
require also fibrinoplastic substance. The blood-corpuscles contain 
neither fibrinoplastic substance nor ferment, but they favour the 
rapidity of fermentation in a remarkable degree, so that they produce 
in a few minutes the change which, without them, would take hours. 
This action of the blood-corpuscles is dependent on haemoglobin. Allin 
themselves indifferent substances, however, which condense oxygen on 
their surface, and decompose peroxide of hydrogen in a catalytic 
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manner, have an effect similar to that of hemoglobin. Thus spongy 
platinum, charcoal, mercury, even filtering paper, have this influence. 
Schmidt is continuing his reseaches in reforence to rigor mortis, and 
the effect of injecting the ferment into the circulation of Fanimals. 


D. F. 


The Connective Tissue of Invertebrata. By A. Froriep 
(Pfliiger’s Archiv., 1872, 320—323). 


Ir is not yet definitely ascertained in how far the connective tissue of 
the invertebrata corresponds to that of the vertebrata, or in how far it 
is to be considered as true connective tissue. Micr oscopical investiga- 
tion has shown that the embryonal tissue of invertebrata mostly corre- 
sponds in appearance to the connective tissue of the vertebrates. 
Only in some groups is mucous tissue found (Coelenterata, Vermes, 
Heteropoda), while the fibrillar tissue is found only in the Cephalopoda, 
cartilage only in the Cephalopoda, and in the lingual cartilage of the 
Gasteropoda, while bone does not exist in the invertebrata at all. The 
question to determine was whether all these tissues really agree with 
their homologues in the vertebrata in their chemical composition, and 
whether gelatin might be obtained from them. 

A number of vineyard snails were boiled for some time. The decoc- 
tion did not gelatinise. It was completely precipitated by acetic acid, 
and hence must be regarded as chondrin, or some similar substance. 
It could be converted into chondro-glycose by boiling with hydrochloric 
acid. A similar result was obtained with fresh specimens of Anodonta 
and Unio. 

The Gasteropoda and Lamellibranchiata therefore possess a connective 
tissue nearly allied to the connective tissue of vertebrates. They differ, 
however, from the Cephalopoda, for Hoppe-Seyler obtained from these, 
specimens of pure gelatin free from chondrin. 

It was of interest to determine whether the pen of the Se spidee and 
Loligidse contained a substratum of connective tissue. 

The salts were dissolved out by hydrochloric acid, and the frame- 
work boiled in closed tubes for twenty hours. The decoction did not 
gelatinise, but became turbid when cold. This substance was insoluble 
in alcohol, but soluble in acetic acid and sodium acetate. Ferro- 
cyanide of potassium caused no precipitate. The other characters show 
that the stroma of the sepia-pen is not conchiolin, as might have been 
supposed from its homology with the shells of molluscs. It would 
appear that in the cephalopoda the chitin of the Arthropoda and the 
connective tissue of the vertebrata arecombined. No gelatin or similar 
substance could be obtained from cockchafers, which were under 


analysis for chitin. 
D. F. 


Physiology of the Bladder and Kidneys. By Dr. TRESKIN 


9. 


(Pfliiger’s Archiv., 1872, 324—335 


TreskIN seeks to determine what changes, if any, occur in the com- 
position of the urine when it has been allowed to remain some time in 
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the bladder. Kaupp, who alone seems to have made experiments on 
the subject, had come to the conclusion that urine which had remained 
some time in the bladder contained less water and less urea than when 
secreted, and that the amount of sodium chloride became increased. 
Treskin thinks that no previous experiments have really shown how 
much the influence of remaining in the bladder, apart from all other 
conditions, affects the composition of the urine. The chief point to 
determine is in what direction diffusion takes place between the blood 
and the urine, and what constituents are particularly affected. For 
the purpose of obtaining the urine for the analyses necessary rather 
serious operations were required. These, which were performed on 
dogs, consisted in performing lithotomy, and introducing a catheter, by 
which injections might be made into the bladder, and by which the 
bladder might be tightly closed or completely emptied when necessary. 
The urine was obtained direct from the kidneys by tying cannule into 
the ureters. The urine so obtained was analysed before it had reached 
the bladder, and then again after it had been injected into and remained 
some time in the bladder. 

Tables are given of the analyses in different cases. As the result of 
the experiments and comparison of the tables, it is concluded— 

That the contents of the bladder stand in relations of diffusion with 
the blood and lymph in its walls, and that, as the result of this, the urine 
draws to itself water, and gives back urea to the blood. The volume 
of urine therefore increases, while its specific gravity diminishes to 
some extent. 

As urea, therefore, may pass from the urine to the blood, we must 
regard it possible that the urea found in the blood may have been 
primarily formed in the kidneys. 

This diffusion also takes place, although the kidneys are secreting a 
more concentrated urine than that which is contained in the bladder. 

Urine which is allowed to stagnate in the bladder, in addition to 
absorbing water, likewise absorbs chloride of sodium. ; 

From a comparison of the amount of urine and its constituents 
secreted by the right and left kidneys respectively, Treskin found that, 
as to quantity of urea, they do not differ appreciably in a given time, 
although they may differ from each other very considerably as regards 
the percentage amount. D. F. 


Is Sugar a Normal Constituent of the Urine? By I. Sercen 
(Pfliiger’s Archiv. fiir Physiologie, 359—374). 


Srecen has repeated the experiments of Briicke and Bence Jones, the 
results of which led them to consider sugar as a normal constituent of 
healthy urine. He discusses the value of the reduction and fermenta- 
tion tests as evidence of the presence of sugar alone, and believes that 
neither of these tests for sugar is absolutely indicative of sugar only. 
Briicke states that sugar may be obtained from normal urine in the 
form of sucrate of potash. His method consists in adding alcohol 
to the urine till the mixture contains four-fifths of absolute alcohol. 
The precipitate which forms is allowed to sink, and the liquid filtered. 
To the filtrate an alcoholic solution of potash is added, which after a 
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time causes a crystalline deposit on the sides and bottom of the vessel. 
This deposit is regarded by Briicke as chiefly composed of sucrate of 
potash. Seegen has obtained the same deposit, but never could get 
any true reduction of copper su!phate by this substance. He shows 
by experiments on sugar solutions of known strength, that it is quite 
impossible to obtain sucrate of potash by Briicke’s method, owing to 
the alcohol being in too small amount. He shows that even if it is 
present it is not precipitated, unless there is 90 per cent. of alcohol in 
the solution. In such case it is precipitated at once as a yellow 
varnish-like mass, which turus brown on exposure to the air. It has 
no crystalline characters. 

Briicke’s sucrate of potash is therefore only a compound of potash 
and some of the urinary constituents. 

The other method by which Briicke sought to demonstrate the 
presence of sugar was to precipitate urine first with lead acetate and 
then with lead subacetate and ammonia. The precipitates by the last 
two reagents contained the sugar, which was set free, and subjected to 
the fermentation test. In this way he succeeded in getting an evolu- 
tion of carbonic acid, which was considered as due to the fermentation 
of sugar. Seegen shows that none of these precipitates gives the 
reduction of copper in a manner characteristic of sugar. He attri- 
butes the indistinct reduction which occurs to the uric acid, which is 
carried down principally with the subacetate, and in smaller amount by 
the ammonia. 

He failed to obtain fermentation from any of these precipitates. He 
criticises the results obtained by the fermentation test; and by a com- 
parison of the methods of carrying out the fermentation test, by 
experiments as to what is the smallest amount of sugar that will give 
a satisfactory result, by testing the results obtained by a simple mix- 
ture of yeast and water, and by simply leaving urine without any 
addition of yeast, he arrives at the conclusion that the minute amount 
of carbonic acid which has been looked upon as the result of the 
fermentation of sugar, is due to the decomposition of some of the 
urinary constituents, or of the yeast itself. 

He thinks that the presence of alcohol as one of the products of fer- 
mentation is not necessarily a proof of sugar, and considers that the 
method of Bence Jones is not delicate enough to distinguish between 
the amount of alcohol obtained from a mixture of yeast and water only, 
and that from a liquid containing only the minute quantity of sugar 
indicated by the test (0°0002 per. cent.). Huizinga’s reaction with 
iodoform is liable to the same objection. 

Kihne gives the normal amount of sugar in the urine as 0'1 per 
cent. This seems to Seegen a most unaccountable statement, inasmuch 
as urine containing only 0°05 — 0°03 per cent. of sugar will give all the 
sugar reactions quite plainly by the lead precipitates. 

Seegen considers it proved, therefore, that sugar is not a normal 
constituent of the urine. 

D. F. 
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A Method of determining a Minimum Amount of Sugar in the 
Urine. By I. Sreaen (Pfiiger’s Archiv., v, 375—380). 


Trommer’s test, the most delicate test for sugar, is liable to two objec- 
tions in testing for sugar in the urine :— 

(1.) The urinary constituents obscure the reaction ; the precipitation 
of the cuprous oxide is hindered or rendered incomplete ; and instead of 
the characteristic reduction in minimum watery solutions of sugar, 
only a yellow coloration or a dichroic turbidity is obtained in urine 
containing a similar amount. 

(2.) Some urinary constituents, and especially uric acid, likewise 
reduce copper; and in urine rich in uric acid it is doubtful whether the 
reduction is due to the presence of sugar or to a large amount of uric 
acid. 

Seegen finds that one of these objections is removed by filtering the 
urine several times through animal charcoal. Urine after two or three 
filtrations becomes clear like water. The sugar-containing filtrate 
gives a better reaction than the original urine, but it is not yet quite 
freed from substances which hinder the reduction. The reduction is, 
however, very characteristic, when after complete filtration the char- 
coal on the filter is washed with a little distilled water and the wash- 
water employed for the reaction. This gives the reaction better than 
the filtrate. The reaction is not equally sensitive for all kinds of 
urine. 

Urine of a pale colour and comparatively low specific gravity 
(1018) gives the reaction better than more highly coloured urine 
richer in uric acid, if the sugar is in minimum amount. [If it is in 
larger quantity, the wash-water is very sensitive to the reaction. In 
these cases the water of the second or third washing gives the charac- 
teristic reactions better than the first. The reason for this is that the 
substances which hinder the reduction of the copper either pass into 
the filtrate or are held back by the charcoal and not washed out of it 
with the sugar. 

The second point was to determine whether the better reaction of 
the charcoal washings was due to a larger amount of uric acid. A 
watery solution of uric acid corresponding to the amount contained in 
the urine when filtered through charcoal produced no change in the 
copper solution, nor had the washings any effect. - The sensitiveness of 
Trommer’s test for uric acid is not so great as for sugar. With this 
test 0°3 milligrams of sugar may be detected after 10,000 times dilu- 
tion, while with 5 c.c. of a like strength, 0°01 per cent. solution of uric 
acid, have only a very faint action on copper. The reduction of copper 
by the filtrate or washings is not due to uric acid. 

Most kinds of urine render Fehling’s solution yellow when boiled 
with it without causing a precipitate. This is not always due to uric 
acid. The nature of the substance which causes this result is, how- 
ever, not known. 

The method of filtration through animal charcoal must not be 
employed if the quantity of sugar is to be estimated, as the charcoal 
retains a part of the sugar which cannot be removed by washing either 
with hot or with cold water. D. F. 
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Is the Absolute Amount of Acid in the Urine greater on a 
day of Exertion than on a day of Rest? By A. Sawicki 
(Pfliiger’s Archiv., 1872, 285—290). 


Kuijpret states that the amount of acid in the urine on a day of 
exertion is on an average 44°8 per cent. greater than on a day of rest. 
The results arrived at by Sawicki do not agree with these statements. 
The exertion consisted in long walks and the use of dumb-bells. The 
quantity of acid was determined by neutralisation with semi-normal 
solution of caustic soda. Several individuals were the subject of 
experiment, and the results are stated ina tabular form. For particulars 
reference must be had to the original. The tables, however, show no 
correspondence between the amount of exertion and the amount of acid 
in the urine. The same is true of the amount of phosphoric acid. 
The author does not consider that the question of the acidity of the 
urine during work and rest has been definitely settled by his experi- 
ments, but thinks his results undoubtedly prove that the amount of 
acid is more deperdent on the quantity and quality of the food than on 
the state of the body as to work or rest. 
D. F. 


Respiration of Fishes. By N. Gréuanr (Compt. rend., Ixxiv, 
621—624). 

Tue author has made experiments similar to those of Humboldt and 
Provengal on the respiration of fishes, but he makes use of the mercury- 
pump to extract the gases from the water, and has obtained results 
partly at variance with theirs. He has found, firstly, that fishes 
(tench) evolve a volume of carbonic anhydride equal to that of the 
oxygen they absorb. Humboldt and Provengal found it to be only 
four-fifths of this. Secondly, that they exhale nitrogen (according to 
Humboldt and Provencal they absorb it) ; thirdly, that when deprived 
of their swimming bladder they exhale a volume of carbonic anhydride 
greater than that of the oxygen they absorb, and that they absorb 
no nitrogen. Humboidt and Provengal found that under this condition 
much nitrogen was absorbed and no carbonic anhydride exhaled. 

He has also found that fishes can remove the whole of the oxygen 
dissolved in water, and that they can deprive oxidised hemoglobin of 
its combined oxygen. Thus he has observed that fishes live longer in 
the same kind and quantity of water when it is mixed with some 
defibrinated oxygenated blood than when it is not, and that they reduce 
the oxidised haemoglobin. The author regards this observation as of 
importance in general physiology, inasmuch as it illustrates the mode 
in which the respiration of the mammalian foetus is effected in the 
maternal placenta. 


E. D. 


On the Changes which Oxybenzoic and Paroxybenzoic Acids 
undergo in the Blood. By R. Mary (Chem. Centr., 1872, 181). 


OxyBeENzoIc acid and paroxybenzoic acid were found, after administra- 
tion, in the urine along with a glycocine group, but the substances met 
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with were not identical with those found after administration of the 
isomeric body, salicylic acid. 
a 


The Bile Pigments. By R. Mary (Chem. Centr., 1872, 180). 


A CONTINUATION of two previous communications to the Vienna Academy. 
The preceding papers related to the oxidation-products of the bile-pig- 
ments, this to the action of reducing agents on bilirubin. Nascent 
hydrogen from sodium amalgam converts bilirubin into hydrobilirubin 
(2C,.HisN.0; + H, + HO = Cy,HyN,O;), identical with Jaffé’s urobilin 
obtained from urine, so that the transition of bile-pigment into urine- 
pigment is established experimentally. In the intestine bilirubin is 
under the influence of reducing agents, notably of hydrogen. 

In its fluorescence, the colour of its acid and alkaline solutions, its 
diffusibility, the peculiarities of its combinations with metals, and in 
the characteristics of its absorption spectra, hydrobilirubin agrees 
exactly with urobilin. By its spectrum it may be recognised in the 


blood. 
+. &. 


Physiological Action of Formic Ether. By H. Byasson (Compt. 
rend., lxxiv, 1202). 


Formic ether inhaled by rats, guinea-pigs, or dogs causes asphyxia, 
accompanied by a considerable diminution of temperature. As an 
anesthetic it cannot be compared to chloroform ; its action is less rapid ; 
it produces less insensibility, and the animals do not return to their 
normal state for several hours. A sub-cutaneous injection of 1 to 2 c.c. 
for rats and guinea-pigs, and 4 to 6 c.c. for dogs produces somewhat 
similar results. A dose of 6 to 8 grams causes in men a marked 
tendency to sleep, and formic acid is found in the urine; other pheno- 
mena have not been ascertained. 

Under the same conditions acetic ether produces no marked 
results. 

The special physiological action of hydrate of chloral is considered 
by the author to be due to the combined action of chloroform and formic 
acid, which products are formed in the body under the influence of the 
alkaline carbonates of the blood. 

J. B. 


Antidotes to Poisoning by Phenol. By Tu. Husemann (Chem. 
Centr., 1872, 36). 
Tue author finds that the best antidote to phenol is sugar-lime (pre- 
pared by dissolving 16 paris of loaf-sugar in 40 parts of water, adding 
5 parts of slaked lime, filtering after frequent agitation and evapo- 
rating at 100°. Calcium carbonate is less efficacious. Fixed oils, as 
olive-oil or almond-oil, recommended by Calvert, were not found by 
the author to produce any good effect. 
H. W. 
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Chemistry of Vegetable Physiology and Agriculture. 


On Pollen and the Formation of Wax. By W. von ScuNneEIDER 
(Ann. Chem. Pharm., ce) xii, 235—258). 


Bees collect from flowers two substances, nectar and pollen. With 
regard to the former, the author considers the question whether the 
sugar it contains undergoes chemical change during the preparation of 
honey, as still unsettled. Books generally indicate among the consti- 
tuents of honey a nitrogenous substance. Blume found nitrogen in 
honey and thinks this the reason that bees may live for some time 
upon honey alone. In one specimen of honey extracted, direct from 
the comb and examined by the author, no nitrogen could be detected, 
but on the other hand he found, in impure purchased samples, variable 
quantities of nitrogen. This, however, undoubtedly proceeded from 
impurities. 

After quoting at length older analyses of the pollen collected by 
bees, and known as “ bee-bread,”’ the author describes in detail his own 
examination of this substance. His experiments were conducted upon 
two kinds obtained from two different districts. A qualitative exami- 
nation led to the conclusion that the nitrogen was partly in the form 
of albumin and partly in the form of peptones. 

The results of the quantitative analysis are as follows :— 


shh eeccneedsaedendetnnderes bieetédees 29°89 p.c 
Ash (chiefly alkaline phosphate) ...........+.. 3°08 ,, 
Albamin and poptomes...........ccsccccsecseecs 17°81 ,, 
Ps 6000 60005 6 Kvct sc snse cers 64s0nne es ee . 

Fat, fat acids, cerotic acid, myricin, oleic acid, 8-98 
GOPUTONEE GRUNEEE 2... cc escccecscccceseses a 
SIN as cidveceecasee ctaceeucecees a 2 
DEE Kdncddcdesnsessiamadecdhasensansens 742 ~=«C«s 
99°86 ,, 


The author concludes, from the results of this analysis which repre- 
sents the proportion of waxy matters in pollen as very small, and from 
experiments upon the consumption of food by bees in comparison with 
the wax produced, that bees do secrete wax, and that it is not brought 
into the hive with the pollen which they collect. 

This conclusion is in accordance with the statements of naturalists, 
that bees supplied with honey free from wax produce wax in a short 
time, and that by addition of pollen to wax-free honey the production 
of wax continues permanently. 


Ww. & 


Physiological Chemistry of Lichens. By W. Kwop (Chem. 
Centr., 1872, 172—176). 


Besipes offering explanations of some points in the chemistry of 
lichens, the author describes a new resinoid acid obtained from Parmelia 
sawatilis (Wallroth), Lobaria adusta (Hoffmann). 


640 ABSTRACTS OF CHEMICAL PAPERS, 


This acid, which he names /obaric acid, crystallises in warty masses 
of thin plates. It is colourless, and in its degree of solability in 
different menstrua and in other of its properties it is like a crystalline 
resin. It is not affected by prolonged exposure to ammonia gas, but 
dissolves in either aqueous or alcoholic ammonia, forming a colourless 
solution, which turns rose-red on exposure to the air, and dries up to 
an amorphous violet-brown mass, resembling in tint the thallus of the 
lichen which yields it. It dissolves in caustic potash with a pure 
yellow colour, which on exposure and evaporation changes like the 
ammonia solution to rose-red and brown-violet When heated it fuses, 
evolves dense inflammable vapours, and chars. It has the composition 
expressed by the formula C,;H,.O;, that of evernic acid being C,,;H,,0;. 

The author attributes the colour of the brown variety of Parmelia 
sawatilis to the presence of oxidation-products of the potassium salt of 
lobaric acid. The colour is only superficial, and is produced by the 
action of the potash derived from the weathering of the granite upon 
which the lichen grows. 

According to the author the ashes of lichens contain alumina. He 
considers this to be dissolved out of the dust which settles on the 
lichen and firmly adheres to its surface after wet weather, by the 
oxalic acid which is known to be a frequent constituent of lichens, this 
acid being one of the best solvents of alumina. He also thinks it pro- 
bable that the oxalic acid in lichens is produced during the growth of 
the plant from what he names the “lichen acids ;” for treatment of 
these acids with caustic alkalis produces a carbonate or an oxalate. 

Referring to the researches of Schwendener, from which lichens 
appear to be not distinct plants but combinations of fungi with alge, the 
gonidia of the lichen consisting of alge that have become enclosed in 
the hypha (mycelium) of a fungus which then grows into the thallus of 
the lichen, he points out that the lichen acids are found exclusively in 
the cortical layers of the lichen, that is, in the fungus, and not in the 
alga (gonidium). 

Respecting the nutrition of the two elements of a lichen, he considers 
that on the one hand the alga (gonidium) which in many lichens is 
completely enclosed within the fungus, obtains its nutrient matters 
through the fungus, by which they are absorbed in damp weather 
from the barks of trees or the stones on which the lichen grows, and on 
the other, that the fungus, which cannot be converted into a lichen with- 
out the presence of an alga, and cannot of itself fix carbonic anhydride, 
has its food elaborated for it by the alga. 

Lastly, he suggests that the detection of a particular lichen acid 
in the soridia of lichens may aid in determining the lichen to which 
they belong. 

E. D. 


Action of Oxygen on Vegetable Infusions. By the Abbé 
LasporpDeE (Compt. rend., Ixxiv, 1201). 


VeGETrABLE infusions kept for a month in a closed vessel in presence 
of oxygen undergo no change, even although the oxygen may be in the 
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nascent state. Similar infusions exposed to the air become mouldy in 
five or six days. This confirms Pasteur’s germ theory. 


ea J. B. 
Assimilation of Ammonia by Yeast. By M. GriessMAYER 
(Compt. rend., Ixxiv, 1202). 


Tuts is a short argument in support of Pasteur, and in opposition to 
Liebig, the former of whom asserts that yeast during fermentation can 
derive from ammoniacal salts the nitrogen necessary to its life. 


J. B. 


On Bacteria. By Frerp. Coun (Chem. Centr., 1872, 186—188). 


TuIs paper contains an excellent summary of the author’s in great 
part well-known views relative to bacteria. Cohn also states that he 
finds, in opposition to the statements of Wyman and Crace Calvert, 
that the development of bacteria in prepared solutions is entirely pre- 
vented by exposing these to a temperature of 75°—80°, whilst a 
temperature of 70° is insufficient. Penicillium spores are not destroyed 
at the above temperatures. 


z. &. 


Statics of Industrial Culture. By M. A. Munrz (Compt. rend., 
Ixxiv, 1044—1045). 


Tue author has instituted a series of experiments with the object of 
ascertaining, Istly, the nature and quantity of the elements which are 
removed from the soil by a crop of hops; 2ndly, the proportion in 
which the various elements are assimilated by the hop plant during 
the different phases of its growth. 

The following analyses, in which special attention has been bestowed 
upon the separation of the alkalis, were made of hop plants gathered 
on the 17th of September from a hop garden at Woerth, at the base of 
the Liebfrauenberg (Bas Rhin) :— 


2,400 plants grown 6,316 plants grown 
on 38 acres on 1 hectare 
contain contain 

kilograms. kilograms. 
DE. sa. nccakdacasseuees eens 282 °560 11270 270 
DE no ass skeen ee eeNawe ee 997 °224 2624 °361 
Hydrogen ......sesecccscesecees 119 "904 315 547 
ORI GOR 0000 ccccee -cccvecccevecs 764 °304 2011 °393 
ME ent ns 40 ew enenassaenen 34 °633 91°141 
Phosphoric acid -.......0s0ecce0 8 625 22 ‘699 
BED 50 600000 00 ceseocescess 9 °254 24 352 
NE is oakans comimeucae cnc 15 888 41 °812 
NE tcc n eke keawaden coee 0°173 0°455 
Mineral matter not determined.... 50 “635 133 ‘278 

6283 -200 16535 308 


R. S. 


| 
' 
| 
; 
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On the Mineral Matter of Plants. By A. Bauprimonr (Compt. 

rend., Ixxiv, 877—879). 
A LARGE class of plants appear to grow vigorously upon bare rock. The 
author obtained a number of such plants in a fresh state, and deter- 
mined the amount of water and mineral matter which they contained. 
The ash bore in all cases a considerable proportion to the organic 
matter, though often forming but a small fraction of the entire plant. 
A selection of the results is given below :— 


Name of Plant. Water. Organic Ash. 
matter. 
Cactus peruvianus ............ 94°83 4°62 55 
Cactus quinquangularis ........ 88 46 9°28 2°26 
Agave gigantesque ........... 88 °38 10°85 “77 
Crassula lactea..........e0000- 90 -92 7-80 1°28 
Sedum calcareum .......+..+- 87°81 9°19 3°00 
Portulacca oleracea..........6. 90-96 7°00 2°04 
Semper-vivum arboreum........ 89-12 8 63 2°25 
0 errr eee 79 63 17°68 2°69 
Opuntia volutina ............ 92°19 4°85 2 ‘96 
R. W. 


Feeding Value of Serradella Seed. By Heturiecer (Annalen 
der Landwirthschaft, Wochen-Blatt, March 24, 1871). 


THE mean analysis of seed from three harvests was as follows :— 


CE Sed ecekdvenesedndseceneds 10°0 
Ee OY ee ee 22°3 
Non-nitrogenous extractive matter 37°2 
DC cidenkdhieee doukeuae eee edhe 6:0 
Crude fibre .......... firibawses ones 21°0 
i Unhe 60ebEeuekss Obeeucedeneves 3°5 

100°0 


The composition resembles that of other leguminous seeds. 


R. W. 


Use of Lupine Seed as Fodder. 


By H. Serrecast (Annalen 


der Landwitthschaft, Wochen-Blatt, June 7, 1871). 
Tuk general composition of yellow and blue lupine seed is as under :— 


Yellow lupine. Blue lupine. 


dk it aad wikem wh 10°4 15°2 
ee 37°5 22°0 
Non-nitrogenous extractive matter....  27°3 43°8 
RN avi eer BS Gai te SNe SHAT 4.4, 56 
ND oe tinted Rabmedanetees 16°4 12:2 
ee ig ee eee ae hhaien 40 3:2 

100°0 100°0 


As lupine seed is rich in nutritive matter, and can, moreover, be 
grown on a poor soil, it would be of great value as a feeding material 
but for the bitter principle (the volatile alkaloid) which it contains. 
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The presence of this substance renders lupine seed distasteful and 
injurious to animals, especially to pigs; sheep are but little affected by 
it. The blue lupine seed is more objectionable than the yellow. The 
amount of alkaloid present varies a good deal. The alkaloid may be 
more or less removed by baking the seed in an oven or kiln; or by 
steeping in water and washing; or by treatment with dilute hydro- 
chloric acid, washing, and then boiling with a little sodium carbonate. 


R. W. 


Examination of Fresh and Commercial Poultry Dung. By 
Fausto Sesrini (Versuchs-Stationen Organ., xv, 2—9). 


FrEsH poultry dung contains 64°19 per cent. H,O, 132 NHs, ‘2 N in 
organic combination, 1:22 P,O;, °89 K,0. The commercial substance 
contained as an average 21 per cent. H,0, °22 NH;, and 2°5 N in 
organic combination ; the latter high percentage was due to admixture 
of feathers. 

It was found that poultry dung, allowed to dry slowly in the air, 
lost during a month $ths of its ammonia. From experiments made 
with green vitriol, gypsum, and brick-clay, it was found that the 
former is most effective in preventing the loss of ammonia, and at the 
same time preserves the dung from becoming mouldy. 


E. K. 


Relation between Absorption, Weathering, and Fertility of 
Soils. By R. BireperMman (Versuchs-Stationen Organ., xv, 
21—50). 

Tue author compares the analysis of twenty-three soils by Knop and 

himself, more especially in relation to their absorptive power for am- 

monia, and the quantity of the bases of the decomposible silicates. 

These last, which are taken as a measure of the degree of weathering 

of a soil, are obtained by digesting 2 grams of the soil with 50 c.c. of 

5 per cent. hydrochloric acid, 50 c.c. of water, and 1—2 grams of 

chromic acid, until the humus is oxidised. The residue from this 

treatment, together with the carbonates and sulphates, subtracted from 

100, gives the bases of the decomposible silicates: they ranged in 

these soils from 1°8 to 13°42 per cent., and the absorption-number from 

8 to 135. In sixteen of the soils, the absorption increased in the same 

order as the decomposible silicates, the ratio between the absorption 

number and the latter being as 1: ‘1—:‘15. Ina few cases the relation 
between the absorption and the total matters soluble in dilute hydro- 
chloric acid is nearer than between the absorption and decomposible 
silicates; in these the quantity of calcium carbonate was small, and 
probably did not originally exist in the soil, but was produced during 
the weathering process. The portion of the soil soluble in dilute 
hydrochloric acid, and the loss on ignition, increase in a marked rela- 
tion to each other; a circumstance which is not surprising, as by 
weathering the quantity of hydrated silicates is augmented; moreover 
the greater capacity of bearing crops which the weathered material 
possesses, tends to add to the humus and hygroscopic water. 

When the practical value of the soils was known, it was generally 
found to increase in the same order as the absorptive power. 
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Attention should be given, in the examination and analysis of a soil, 
to those qualities which have a permanent value, rather than to the’ 
quantities of the separate constituents which can be supplied by 
manuring, and are altered in quantity and relation to each other by the 
crops. Among the physical properties which should be studied, are 
the degree of weathering of the fine earth, the hygroscopic power, the 
relation to heat, the capacity of retaining water, the ratio of the fine 
earth to the coarse portion, and the nature of the matrix of the soil. 
If a coefficient of value could be given to each of the factors of fertility 
in a similar manner as is now done for absorption, it might become 
possible, by addition of the numbers, to place soils in well characterised 
classes, according to their values. 

E. K. 


Analysis of Nile Mud. By W. Kwnop (Versuchs-Stationen Organ., 
xv, 13—21.) 
THE air-dried deposit of the Nile contains— 
Hygroscopic water 
Chemically combined water. . 
Humus 


The ash contains :— 
CaSO, CaCO;. MgCO,. SiO3. Sesquioxides. Monoxides. 
1°30 4°00 0°28 57°00 35°20 2:22 = 100 
94°42 

Silicates insoluble in dilute hydrochloric acid, 81:00. 

Bases of the decomposible silicates, 94°42 — 81 = 13°42, 

Absorption, 135. The processes of analysis employed are those given 
in the author’s Bonitiruny der Ackererde. Humus is determined by 
calculation from the amount of carbonic acid given off on oxidation of the 
organic matter with chromic acid. In this operation, cork and caoutchoue 
stoppers are liable to become oxidised, owing to the evolution of ozone. 
The absorption is determined with a solution of ammonium chloride so 
titrated that 1 c.c. is equivalent to 1 c.c. nitrogen at 0° C., and 
760 mm. 100 grams of the soil are shaken with 200 c.c. of this solu- 
tion and 5 grams of powdered chalk during forty-eight hours; the 
ammonia is estimated in 20 c.c. of the filtrate, and calculated for the 
200 c.c. The absorption-number, therefore, gives the number of c.c. 
of _ absorbed in the form of ammonia by 100 grams of the 
soil. 

The small quantity of humus contained in Nile mud, together with 
its very high absorptive power, and contents in decomposible silicates, 
give another proof that fertility is due to the mineral constituents of 
soils, and increases with the absorptive power, which latter, in its turn, 
augments with the quantity of the bases of the decomposible silicates. 

A high percentage of humus shows rather that the soil previously 
possessed the qualities necessary to fertility. 


E. K. 
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XXII.—New Tests for some Organic Fluids. 


By J. Aurrep Wanxktyn, Corresponding Member of the Royal 
Bavarian Academy of Sciences. 


In the course of the investigations connected with the establishment of 
the ammonia process of water-analysis, it soon became apparent that 
Chapman, Smith, and myself had in our possession a new instrument 
of chemical research, and in using this instrument I have, I believe, 
come across some very characteristic properties of the commoner animal 
fluids. When an animal fluid is mixed with excess of potash, evapo- 
rated down in contact with the alkali, and then maintained at a tem- 
perature of about 150°C. for some time, it evolves a certain fixed 
proportion of ammonia. This having been accomplished, a further 
quantity of ammonia may be got by boiling the residue with alkaline 
solution of permanganate of potash. Now, for certain animal fluids, 
the quantity of ammonia yielded by a given weight or volume of the 
animal fluid is characteristic; and the relative quantities of ammonia 
obtained by potash and by permanganate of potash are likewise cha- 
racteristic. Thus are provided two new criteria of these animal fluids, 
which may become of some importance in practical biology, and espe- 
cially in some of those enquiries which the medical jurist is called upon 
to conduct. ; 

My investigations on this subject are far from complete, but still 
they are sufficiently advanced to enable some idea to be formed of the 
scope and possibilities of such work. 

Of all the animal fluids, I know of only one which yields a large 
proportion of ammonia to caustic potash, and that fluid is urine. On 
the other hand, urine is distinguished by the smallness of the yield of 
ammonia to permanganate of potash. 

Milk yields about half as much ammonia to potash as to perman- 
ganate of potash. 

Blood yields about one-fifth as much ammonia to potash as to per- 
manganate of potash. 

White of egg, moist, just as it occurs naturally, gives about one- 
fourth as much ammonia to potash as to the permanganate. 

Gelatin, strange to say, gives no ammonia (or only the least trace) 
to potash, and a good quantity to permanganate. 

It is, moreover, a fact, pregnant with interest, that if the preliminary 
heating to 150°C., with caustic potash be omitted, and if the boiling 
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with permanganate be at once proceeded with, only that quantity of 
ammonia is obtained which would have been yielded to permanganate 
of potash if the entire process had been gone through. I have, in 
another place, insisted upon this being interpreted to mean that casein 
and albumin are chemical compounds into which urea enters as a con- 
stituent part, and that gelatin contains no urea. 

I will next give the experimental numbers. 

100 cubic centimeters give— 


: Ammonia by potash | Ammonia by perman- 
Name of fluid. ot 150° C. ganate of potash. 
Urine (iuman) ....ciccsssisccccce 0:90 gram. 0°05 gram. 
WRK OF COW cic ccsicdcrcdevsecs 0:13 ~=(C, 0°28 (Ca, 
Blood of sheep ..00..cccececieces 0-46 4, 2°20 ,, 
Liquid white of egg (hen) ........ 0°32 ~=(C, 1°30 (=, 
Dry solid gelatin (100 grams)...... 0: om 10° ” 


These numbers must be looked upon as fair approximations, and may 
require a little rectification in the progress of the enquiry. 

With regard to the possible applications of this work to the elucida- 
tion of questions before the medical jurist, I would suggest, just as an 
instance, the possibility of distinguishing between a spot of milk and a 
spot of white of egg on a cambric handkerchief, for these investigations 
are appropriately carried out on minute quantities. 

In conclusion, it may, perhaps, be useful to state, that in the above 
experiments, 5 c.c. of the animal fluid were mixed with water in a 
500 c.c. flask, and diluted up to the 500 c.c. mark, thereby forming a 
dilute solution, whereof 1 c.c. contained ;3, c:c. of the animal fluid; 
that 5 or 10 c.c. of this dilute liquid were usually taken for one expe- 
riment, and that a delicate little retort fitted to a delicate little 
Liebig’s condenser was employed. The retort was heated in an oil- 
bath. The ammonia was measured by the Nesler test. Further 
details of this kind of work may be found in the little book on Water- 


Analysis, by Chapman and myself. 


XXITI.—Dendritic Spots on Paper. 


By Arc. Liversipasr, Assoc. R. S. Mines; Scholar of Christ’s 
College, Cambridge. 


Minute markings ofa more or less dendritic or plumose character have 
long been noticed upon certain specimens of paper, but until the present 
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they seem to have been examined only by a few botanists and micro- 
scopical observers, and they, apparently, have not arrived at any very 
‘definite or satisfactory conclusion as to the nature of such dendritic 
markings. 

Agardh and Lyngbye named the spots “ Conferva dendritica,” and 
Schumacher placed them amongst the fungi under the name of 
“ Dematium olivaceum.”’ 

From their resemblance, when viewed under the microscope, to the 
well known dendritic markings found on many rocks and fossils, I was 
induced to make a chemical examination of them, but was much 
hindered in my endeavours to do so by the great difficulty experienced 
in finding sufficient material to work upon with any satisfaction; and 
the small quantity eventually obtained was by no means in a con- 
venient form, since the dendrites are so thoroughly incorporated with 
the structure of the paper in which they are found. 

Since I found it impossible to procure the dendritic markings in 
sufficient quantity to enable me to make a thorough chemical analysis 
by the wet way, I had to content myself with a careful blowpipe 
examination, supplemented by such special tests as could be applied. 

The ash yielded by the spots tinges the outer blowpipe flame with 
the well-known green imparted to it by copper compounds, and on 
moistening with hydrochloric acid, the peculiar and unmistakable vivid 
blue colour due to cupric chloride is at once obtained. 

In the borax-bead the reactions are also those of copper, viz., a green 
bead when hot, changing to blue on cooling. 

When several spots are treated in a small test-tube with a little 
strong ammonia-solution the liquid becomes of a blue colour. 

The copper is evidently in combination with sulphur, for on placing 
a spot on a bright surface of silver, and moistening with hydrochloric 
acid, a dark stain is produced; this is also the case when several are 
fused with sodic carbonate, and the resulting bead is placed on such 
silver surface; sodic sulphide is formed, and this reacts with the silver 
to form a black stain of argentic sulphide. And, in addition, when 
they are treated with hydrochlori¢ acid and pure zinc free from sul- 
phur, sulphuretted hydrogen is evolved, which blackens paper moistened 
with solution of plumbic acetate. 

The generation of sulphuretted hydrogen is, of course, favoured by 
the presence of the nascent hydrogen; this influence of nascent hy- 
drogen is well shown when copper pyrites is treated with hydrochloric 
acid and zinc, when the pyrites dissolves rapidly, with copious evolution 
of sulphuretted hydrogen; before the zinc is added, the pyrites dis- 
solves but slowly, even with concentrated acid. 

The spots are soluble in solution of ammonia, the liquid acquiring 9 


blue tinge. 
2Zy¥2 
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Since it was found impossible to separate the material of the spots 
entirely from that of the paper, but only partially, comparatively large 
portions of the same paper were submitted to the like treatment, but 
neither copper nor sulphur was found. Most papers, however, contain 
sulphuric acid in combination: hence the presence of sulphur in the 
spots cannot be made out by dissolving them in nitric acid, and then 
testing for sulphuric acid. 

These dendritic markings usually appear to pass through the sub- 
stance of the paper, and are then found developed on both sides of it ; 
when this is the case, both sides are seldom equally well developed. 

In the centre, from which the dendritic branchings radiate, there is 
commonly a dense nucleus of a much darker colour, which, when 
rubbed with a hard and smooth body, becomes more or less burnished, 
and in a few cases after burnishing, the nucleus has presented a bright 
metallic surface as of copper or brass. 

From the foregoing I trust that I have made it quite clear that in 
chemical composition these dendritic growths do not bear any resem- 
blance to anything of a vegetable nature, and their origin is, I think, 
made quite plain by the specimen which accompanies this paper; in the 
centre is observed a minute particle of a yellow metal, from which 
incipient dendritic ramifications are seen to proceed; such particles 
appear to have been detached from the paper-making or finishing 
machinery, and have combined with sulphur, and perhaps with oxygen 
also, and crystallised out, that is if they be regarded as true crystal- 
lisations. 

Other markings, known as iron-mould, also having a more or less 
arborescent outline, are found in paper, especially in old books; these 
have had their origin in small particles of iron which have become 
oxidised. This form is not so common now, owing to the improvement 
made in paper manufacture, such particles being now removed from 
the pulp by means of magnets; still they are occasionally found, and if 
the oxidation has not proceeded too far, a microscopic fragment of iron 
may be found acting as nucleus; this can be detached by means of a 
needle, or other sharp-pointed instrument, and picked up by a magnet, 
to which it at once flies. Such a particle answers to all iron tests. 

The formation of both kinds of dendrites is greatly favoured by the 
presence of moisture. 

In addition to these two dendritic growths, of undoubted inorganic 
origin, there are others found upon paper which are of atruly vegetable 
nature, but they cannot well be mistaken one for the other. 

I much regret that it was impossible to make a quantitative deter- 
mination of their composition. 

It should be mentioned that I published a preliminary note upon 
this subject in “ Science Gossip” for April, 1869, but since that time 
I have had further opportunities of finishing this little investigation. 


tie 
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XXIV.—On the Effects of Temperature on the Absorption of Gases by 
Charcoal. 


By Joun Hunter, M.A., F.C.S., F.R.S.E. 


TuE following paper refers to some experiments instituted for the 
purpose of determining the effects of variation in temperature on the 
amount of ammonia and cyanogen absorbed by one volume of cocoa-nut 
charcoal. The results contained in a former communication (Chem. 
Soc. Jour., March, 1870) indicate that when a gas is capable of being 
largely absorbed by charcoal, it exists in a partially liquid state within 
the pores. The question then arises : does the absorption diminish regu- 
larly as the temperature increases, or does it change abruptly at a defi- 
nite point ? 

In conducting these experiments, the tube containing the gas and 
charcoal was surrounded by an external glass vessel, and after the ab- 
sorption had been determined in the usual way, this was filled with water 
maintained at a constant temperature, usually commencing at about 75° 
or 80°C., until the volume of the residual gas remained constant; and 
by making similar observations at intervals of 5° C., until the tempera- 
ture was reduced to zero, a series of corresponding absorptions was 
obtained. It was found that the volume of ammonia absorbed gradually 
and continuously decreased as the temperature increased from 0° to 
55°C., but above that point a sudden change occurred, and the succes- 
sive quantities of the gas given off were considerably less in proportion. 
In the case of cyanogen, the absorption is continuous between 0° and 80°C., 
diminishing as the temperature rises. These results prove that when 
an easily condensed gas is driven from the pores of the charcoal by the 
action of heat, it does not escape in a regular curve, but exhibits a 
rapid change at a certain tem- 
perature, and there is no reason 
to doubt that any largely ab- N4 
sorbed gas or vapour will present 
similar phenomena. Cyanogen 
probably varies from the regu- 
larity of the curve, at a tempera- 
ture higher than that to which 
it was exposed in these experi- 
ments. By measuring the tem- uv; 
peratures on the horizontal, and 0 
the volumes on the vertical scale, < 
we obtain a line or curve repre- 
senting the gradual change in 
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the volume absorbed by one volume of cocat-nut charcoal as the tem- 
perature rises. In order to render the change in form of the curve 
more apparent, the vertical scale is drawn ten times as great as the 
horizontal. 

In the tables on page 650, V is the volume of gas absorbed by one 
volume of cocoa-nut charcoal at the given temperature reduced to 
760 mm. 

It appears from a few observations on the time occupied by the 
absorption of cyanogen, that the process is almost entirely confined to 
the first ten minutes, and that afterwards it proceeds much more slowly. 
The accompanying table and curve illustrate the rapidity with which 
the absorption“takes place, the time being measured on the horizontal, 
and the volumes on the vertical scale. V is the volume absorbed by 
one volume of cocoa-nut charcoal, corrected for pressure and tempera- 
ture :— 


ABSOR FETION 


TIME! 2 3°4’5' 6 7’ 8 9'10' aah 


! 
Time .eceee| 1’. | 2. | 84 | 4. | 5. | 6. | 7. | 8% | 9% | 10% loahrs. 


67 °40!75 ‘97/81 00/84 "55/86 *00/86 *63/87 40/87 *68|87°88} — |102°1 

68 *18|74 °14/76 *95)78 *58|79 °41|80 °23|81 -06|81 °85|82 -46/83 -06/107 -27 
> < |69 49/78 38/82 °42/84 81/87 *20/88 89/90 °51/91 82/91 °73/92 -07|107 -40 
56 *35/68 °83|76 °80|78 °45|80 °18/82 -00|83 70/85 "00/86 *40|87 -40) LO7 *10 
60 °77/68 °15)72 "87/75 ‘96/78 *40|80 °52/81 *70|82 66/83 °40/84 20/105 -23 


Average .... |63°61/73 °09|77 ‘1/80 *29/82 *24)83 65/84 °87/85 -70/86 °37/86 °68/105 -82 


Hydrogen and nitrogen are very slightly absorbed by cocoa-nut 
charcoal ; one volume of the latter absorbs the following quantities, 
reduced to 3° C. and 760 mm :— 


Hydrogen. Nitrogen. 
44, 15°0 
4-1 15°5 
4°8 15°2 


Average... 4°4 15°2 
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XXV.—Action of Phosphoric Acid on Morphine. 


By C. R. A. Wricut, D. Sc. Lond., Lecturer on Chemistry in St. 
Mary’s Hospital Medical School. 


IN a series of eight papers (the first three being in conjunction with 
the late A. Matthiessen) read before the Royal Society, a variety of 
new derivatives have been described, obtained from morphine and 
codeine by the action of various reagents, and in the last of these it 
has been shown that by the action of phosphoric and sulphuric acids on 
the latter of these two bases, polymerides are obtained containing pro- 
bably twice, thrice, four times the number of symbols in their formule 
that are contained in the formule of the alkaloid itself (this formula 
being probably double that formerly ascribed to it). The production 
of similar bodies from morphine by the same treatment might, there- 
fore, be expected; but inasmuch as it is known that sulphuric acid 
readily removes the elements of water from morphine, producing apo- 
morphine (Matthiessen and Wright, Proc. Roy. Soc., xvii, 455), and 
sulphomorphide (Laurent and Gerhardt, Ann. Chim. Phys. [3], 
xxiv, 112) (probably the sulphate of a polymeride of apomorphine), it 
might be anticipated that the polymerides, if produced, would be 
similarly converted into “apo ”* derivatives, which is found, in fact, 


* The prefix apo might be used with convenience to designate generally the 
removal of the elements of H,0; diapo, for the removal of 2H.O; and so on. 
Thus :— 

Ortho-sulphuric acid S(OH)< SO; + 8H,O0 = Hydrated acid SO,H, + 2aq. 
Apo-sulphuric acid SO(OH), SO; + 2H,O = a S0,H;+ aq. 
Diapo-sulphuric acid SO,(OH)> 80; + H,O = Oil of vitriol. 
Penta-disulphuric acid 8,0;(0H); = 280; + H,O = Nordhausen acid. 


Hot tt 


Triapo-sulphuric acid SO; = Sulphur trioxide. 
Similarly, the metallic salts of these acids may be conveniently designated— 
Mercury orthosulphate S(O,.Hg”)3 = Turpeth mineral. 
Copper orthosulphate $(O,Cu”); = Tricupric sulphate. 
Lead apo-sulphate SO(O,Pb”)2 = Basic lead sulphate. 
Potassium diapo-sulphate 80.(OK). = Ordinary neutral potas- 


sium sulphate. ° 
Potassium-hydrogen diapo-sulphate SO.(OK)(OH) = Acid potassium sulphate. 


Potassium pentapo-disulphate 8,0;(OK)2 = Anhydro-sulphate of 
potassium. 
And generally— 
n.apo-x.sulphate of M’ $,0,(OM’)¢x—2n- 
Similarly the borates :— 
Orthoboric acid B(OH); 


Ethyl ortho-borate B(OEt); 
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to be the case. The morphine employed in these experiments, like all 
the alkaloids used in the former portions of these researches, amounting 
in the aggregate to several pounds weight, was most liberally presented 
for the purpose by Messrs. Macfarlane and Co. of Edinburgh. 

When one part of morphine is treated with phosphoric acid solution 
(3 glacial acid to 5 water), and the liquid gently boiled until the boil- 
ing-point rises to 180°—190°, a brown liquid is obtained, which, when 
diluted with water, gives an immediate amorphous precipitate with 
excess of sodium carbonate; the filtrate from this, if quickly separated, 
contains unchanged morphine, which gradually crystallises out on 
standing. This precipitate is purified by solution in hydrochloric acid, 
reprecipitation by sodium carbonate, and rapid filtration; ether ex- 
tracts a very small quantity (less than 0°6 per cent.) of a base soluble 
in that menstruum; on agitation with hydrochloric acid, anhydrous 
crystals are obtained, which present all the appearances and reactions 
of the hydrochloride of apomorphine. Dried at 100°— 


0°1007 grm. gave 0°2485 CO, and 0°058 H.0. 


Calculated. Found. 
| re 816 67°22 67°30 
 stewssvnce 72 5°93 6°39 
Mekeseus re 56 4°61 
Thécdcketavces 128 10°54 
Ci-cvsssseewes 142 11°70 
CosHesNsOs.4HCl 1214 100-00 

Sodium apo-borate BO(ONa) = Neutral borate of sodium. 


Potassium apo-diborate B,O(OK), = Bloxam’s borate from fusion of 
B,O3 and KOH. 


Sodium triapo-tetraborate B,O;(ONa)s = Arfvedson’s borate from fusion 
of borax with Na,CQ3. 


Sodium pentapo-tetraborate B,O;(ONa)2 = Fused borax. 
Ethyl pentapo-tetraborate B,O;(OEt), = Acid ethyl borate. 


And generally— 
n.apo-x.borate of M’ B,O,(OM’)3x—2n- 
Or, again, the silicates :— 
Orthosilicic acid Si(OH), 
n.apo-x.silicate of M’ Si,0,(OM’)4x—~0n- 
Or, in many instances in organic chemistry— 
Ortho-acetic acid CH3.C(OH)3; = Hydrated acid, 
C,H,O2 + aq. 
Lead ortho-acetate CH;.C(02Pb)30.CH; = Tribasic lead 
acetate. 
Apo-acetic azid CH;.CO.0H = Glacial acid. 


Potassium-hydrogen diapo-diacetate CH,.CO { oo } CO.CH; = (7a potassium 
Triapo-diacetic acid CH;.C0.0.CO.CH; = Aceticanhydride. 
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This product gave the apomorphine reactions with Fe,Cl., NO;H, and 
K,Cr,0; + SO,H.; a dose of 0°005 gram given to a cat by subcutaneous 
injection, did not produce vomiting, but caused profuse salivation and 
considerable excitement, precisely analogous to the effects of the same 
dose of genuine apomorphine given to the same cat some days after- 
wards, when it had entirely recovered from the effects of the first 
dose. 

From comparison of the results of the action of phosphoric and sul- 
phuric acids on codeine and morphine, the conclusion is drawn that 
apomorphine has a much higher formula than that originally attributed 
to it, inasmuch as it is in all probability derived by dehydration from 
the dimorphine first formed by the reaction— 


CosHieNsOr = 4H20 + CosHesNs0s. 


The results obtained by a closer study of the action of hydrochloric 
acid on morphine appear, as will be shown in a subsequent communi- 
cation, to corroborate this view; comparison of the physical pro- 
perties of apomorphine, and its salts, with those of the different codeine 
polymerides, likewise indicates a greater analogy to dicodeine than to 
ordinary or to tetra-codeine. 

The portion of the precipitate produced by sodium carbonate, which 
is insoluble in ether, oxidises by exposure to air with great rapidity ; 
dissolved in hydrochloric acid, and fractionally precipitated by sodium 
carbonate, it finally yields a light fawn-coloured precipitate, which 
rapidly darkens and absorbs oxygen while drying. Washed and 
dried as rapidly as possible, it gave the following numbers :— 


0°325 grm. gave 0°7665 CO, and 0°172 H,0. 


Calculated. Found. 
NN Bie ink ik tachi 1632 64°46 64°32 
Pn Kaseuneawees : 148 5°84 5°88 
dein eewene 112 4°42 
Tile eecscees cone 640 25°28 
C436 Hs Ng022 + Ors 2532 100°00 


Converted into hydrochloride by moistening with hydrochloric acid, 
and evaporating to dryness, this oxidised base gave the following 
numbers :— 


0°293 gave 0°119 AgCl. 
0°2865 ,, 0°612 CO, and 0:145 H,0O. 


a ee 


CE 
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Calculated. Found. 
I dusiieh sinned athe as 1632 57°80 58°24 
EE CE 156 5°52 5°62 
N, 604 64.0660560 8680650 e 112 3°97 
SE ee re 640 22°66 
eck thin aknieeinees 284 10°05 10°06 


CiseHissNeO022.8HCl + Org 2824 100°00 


From these numbers it appears probable that the insoluble base is 
derived from tetramorphine by dehydration, in accordance with the 
reaction— 

CissHisxNsOu = 2H2.0 + CiseHissNeOu2, 


and this conclusion is strengthened by the results described in the next 
two sections ; provisionally, therefore, this base may be termed diapo- 
tetramorphine, in accordance with the system of nomenclature hitherto 
employed. 


§2. Action of Hydrochloric Acid on Diapo-tetramorphine. 


When freshly prepared diapo-tetramorphine (unoxidised) is dissolved 
in a large excess of strong warm hydrochloric acid, the solution boiled 
down gently almost to dryness, and finally evaporated to dryness on the 
water-bath, a tarry residue is obtained, readily soluble in water; addi- 
tion of strong hydrochloric acid to this aqueous solution throws down 
flakes of the hydrochloride of a new base; this is obtained purest by 
fractional precipitation with strong hydrochloric acid, the last pre- 
cipitate being washed with weak acid, and dried at 100°; a brownish, 
tarry, brittle mass is thus obtained, much resembling the hydrochloride 
of chloro-tetra-morphine. 


0°318 grm. gave 0°7415 CO, and 0°179 H,0. 
0236 —i,, 0°1255 AgCl. 


Calculated. Found. 
Gk wedkevdewses ee 1632 63°43 63°59 
Th éedevacsuewses 154 5°99 6°25 
Bibs + 660086ee oecees 112 4°35 
i ionee (ine wnagee 320 12°44 
Cs étieecedceneunen 355 13°79 13°16 
Cise Hse ClaN s020.8HCl 2573 100°00 


Apparently, therefore, this compound is formed by the reaction— 


CiseH ysNe020.8HCl + 2HCl — Cis¢HiysCl.Ng02.8HCl + 2H,0. 
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In physical and chemical properties this substance much resembles 
chlorotetramorphine, from which it differs in formula by —H,O, (the 
formula of chlorotetramorphine being taken as Ci3¢HisCl.NsOu, or 
double that assigned to it at first); sodium carbonate throws down 
from its aqueous solutions fawn-coloured flakes, almost wholly insoluble 
in ether, and darkening by exposure to air; like all the other “ tetra” 
bases it yields a blood-red colour on warming with an acid solution of 
silver nitrate. 


§3. Action of Hydriodic Acid and Phosphorus on Diapo-tetramorphine. 


When freshly prepared unoxidised diapo-tetramorphine is dissolved 
in dilute hydriodic acid by the aid of heat, and the solution gently 
boiled down with the addition of excess of hydriodic acid and a piece 
of phosphorus, until the boiling-point rises to 125°, a viscid liquid is 
obtained, from which, on filtration through asbestos and precipitation 
by water, a substance is obtainable indistinguishable in appearance 
from the similar body obtained by the analogous treatment of tetra- 
codeine. Dried at 100° it yielded the following numbers :— 


0°346 grm. gave 0°577 CO, and 0°147 H,0. 
0°3565 ™ 0:242 AgI. 


Calculated. Found. 
Be saiebdwes re 1632 46°79 45°48 
SE 154 4°42 4°72 
rere 112 36°41 36°68 
Ee ee 320 3°21 
ie cebbducnoene 1270 9°17 
Cisse Hisgl2Ns020.8HI 3488 100°00 


This substance when heated yields a most difficultly combustible 
carbon, which accounts for the slight deficiency in the carbon deter- 
mination. With nitric acid and silver nitrate it yields a blood-red 
colour, and not a yellow one, which, together with the analytical 
numbers, shows that no hydrogen has been taken up. Hence this 
substance is produced by the reaction— 


CissH yas NsO2.8HI + 2HI = Cis6H yseloNsOu.8HI + 2H.0. 


which is perfectly parallel with the reaction with hydrochloric acid 
described in the last section, and with the action of hydriodic acid and 
phosphorus on tetracodeine (methyl being eliminated in the latter 
case) : 

CigsHis(CHs)sNs04.8HI1 + 10HI= 8CH,I 4- 2H.0 + CrssHi50l2N,022.8HI. 
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From the foregoing results it appears that the action of phosphoric 
acid on morphine is analogous to that on codeine, in that polymerisa- 
tion is brought about, with the difference that the elements of water 
are abstracted in the first case from the products, and not in the latter 
case. Diapo-tetramorphine resembles tetracodeine in its behaviour 
with hydriodic acid and phosphorus, in that the elements of hydriodic 
acid are added on and those of water removed (equivalent to a replace- 
ment of OH by I), but differs in that hydrochloric acid produces an 
analogous reaction, whereas tetracodeine is unaffected by this agent. 

Dr. Reginald Stocker has examined the physiological action of 
diapo-tetramorphine on dogs, and finds that it is quite as energetic an 
emetic as apomorphine, if not more so; it does not, however, seem to 
produce quite so much after-depression; no difference in the result 
was observed whether 1, 5, or 10 centigrams of the hydrochloride 
had been subcutaneously injected, profuse vomiting being in each case 
induced in not more than five minutes. In one experiment 10 centi- 
grams were injected into a healthy terrier which was suckling 
puppies of three weeks’ age; profuse. vomiting was produced in the 
mother, but no appreciable result was noticed in the puppies, although 
they were suckled by the mother a few minutes after the injection, and 
while the emetic action was still strongly marked. The preparation of 
diapo-tetramorphine is not difficult, and is not necessarily accompanied 
by the exhibition of its peculiar effects on the operator, a contingency 
difficult to avoid when the ether extraction process fur apomorphine is 
employed on anything like a moderately large laboratory scale, but it 
has the disadvantage of not forming so sightly a preparation, its hy- 
drochloride being only obtainable in the form of a more or less brown- 
black hygroscopic powder or gummy mass. 


XXVI.—On Chinoline and Leucoline. 


By C. Grevitte Wiviiams, F.RS. 


In the April number of the Journal of the Society, there is an abstract 
of a paper by M. Ballo, ‘‘ On Leucoline Oil, and the Pure Naphthalene 
of Commerce.” In that paper the author states that he obtained a 
copious yellow precipitate by heating the sulphate of leucoline with 
chromate of potassium. He also states that by acting on leucoline with 
iodide of amyl, and boiling the product with solution of hydrate of 
potassium, he obtains a violet colour, apparently identical with chinoline 
blue. 

These experiments of M. Ballo seem to me to throw a light upon a 


——— 
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very difficult question, namely, the cause of the great discrepancy 
between the results of the chemists who have examiiied different speci- 
mens of leucoline. Hofmann, in his admirable papér on the coal- 
naphtha bases, states that at the commencement of his investigation of 
Jeucoline, he considered it to be identical with chitioliné. The radical 
difference in their behaviour with a solution of chromic acid, however, 
soon convinced him that they were distinct. Subsequently (Chem. 
Gaz., vol. iii, p. 251), Liebig announced that Hofmann had obtained 
with perfectly pure leucoline the characteristic crystalline precipitate 
with chromic acid. Fully aware of these results, I made a careful 
comparison of the action of chromtic acid on chinoline and lepidine, on 
the one hand, and on leucoline and its next homologue, now called 
iridoline, on the other.* The results showed chinoline and leucoline to 
have distinct properties. Chinoline and lepidine yielding with chromic 
acid crystalline salts of great beauty, giving on analysis almost theo- 
retical numbers, while leucoline, even when recovered from a pure 
platinum salt which had been analysed, only gave a yellow oily preci- 
pitate. 

With regard to the formation of chinoline-blue from leucoline, I 
have repeated my comparative experiments upon a small portion of 
leucoline remaining from my old investigation, and a fresh preparation 
of chinoline. The results were precisely the same as before. The 
chinoline gave at once and without difficulty the brilliant and charac- 
teristic reaction; the leucoline yielded a faint, dirty, purplish coloration, 
having no resemblance whatever to chinoline-blue. 

The diversity in the results of the chemists who have examined this 
subject, is not difficult of explanation, if, as I believe probable, coal-tar 
sometimes contains chinoline as well as leucoline. There is no reason 
why such should not be the case, and the apparent contradictions 
would at once disappear. 

M. Ballo’s results are so interesting to me, that I propose to re- 
examine leucoline from various sources as soon as I can obtain a supply, 
and, whether the results are in harmony with my old ones, or are 
similar to M. Ballo’s, I shall at once bring them before the notice of 


the Society. 
* “On the Volatile Bases produced by Destructive Distillation of Cinchonine,” 


Trans. Roy. Soc. Edin., Vol. xxi, Part II, 1855. ‘“ Researches on Chinoline and its 
Homologues,” Trans. Roy. Soc. Edin., Vol. xxi, Part III, 1856. 
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XXVII.—Note on a Secondary Colotiring Matter produced in the 
Preparation of Alizarin from Anthracene. 


By W. H. PERKIN, F.RS. 


In a paper on Artificial Alizarin, published in the Journal of this 
Society,* I mentioned that there was produced, along with that colouring 
matter, a certain quantity of a second colouring matter, dyeing mor- 
dants very similarly to alizarin, with the difference that the purples 
were blue and the reds more scarlet. 

I have since been examining this body, which is difficult to obtain 
pure. From numerous combustions it appears to have the formula— 


C,,H,0;. 


The following is a comparison of the theoretical ntimbers, with the 
mean of four carbon and hydrogen determinations :— 


Cro oo eecsee 65°62 65°60 
ea - 3°22 
O; eeeeevee 21°26 _—— 


The colouring matter is difficultly soluble in most solvents. It 
crystallises from glacial acetic acid in groups of minute crystals of a 
yellow colour. 

Up to the present time I have not succeeded in obtaining any very 
definite salts to control the foregoing results. 

This formula is the same as that usually assigned to ptirpurin. The 
substance is, however, entirely different in properties from that colouring 
matter; for example, its ethereal solution does not give the character- 
istic bands when examined with the spectroscope, nor does it form the 
pink fluorescent solution when boiled with a solution of alum. It also 
dissolves in alkalies with a violet colour, not a red. 

It also differs from alizarin in many ways: Its solution in caustic 
potash is not of such a blue violet, although it gives two bands when 
viewed with the prism, similar to those of alizarin, but not so marked. 
It dissolves in ammonia with a red-pur'ple colour, and this solution 
gives no bands, whereas alizarin dissolves with a blue-vioclet colour, 
and gives two bands. Its ammoniacal solution, when added to alu- 
minate of potash, produces no precipitate; an ammoniacal solution 
of alizarin gives a red lake, usually at once, but always after standing 
for some time. 

This colouring matter is, therefore, distinct, both from alizarin and 


* Vol. xxiii, p. 143. 
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from purpurin; this is also seen from the colours produced upon mor- 
dants. I hope soon to be able to lay before the Society a more detailed 
account of this interesting body. 


XXVITI.—On a remarkable Salt deposited from the Mother-Liquors 
obtained in the Manufacture of Soda. 


By T. E. Tuorps, Ph.D., F.R.S.E., Professor of Chemistry in the 
Andersonian University of Glasow. 


In a paper recently read before the Glasgow Philosophical Society 
(Chem. News, vol. xxv, 55), Mr. Mactear, of the St. Rollox Chemical 
Works, drew attention to the formation of fine ruby-coloured octohedral 
crystals in the highly concentrated mother-liquors obtained in the 
manufacture of soda by Leblanc’s process. The occurrence of these 
crystals has been already observed. Rammelsberg (Jahresbericht. f. 
Chem., 1864, 185) found for them the composition Na;PO, + 10H,0, and 
attributed their colour to the presence of a small quantity of vanadic 
acid. Baumgarten (Jahresbericht., 1865, 219) however, has shown 
that this salt has in reality a more complicated composition; it inva- 
riably contains fluorine, and must be regarded as a double salt of 
trisodium phosphate and sodium fluoride. It would stand, therefore, 
to trisodium phosphate in a relation similar to that in which fluorapatite 
stands to tricalcium phosphate. 

Mr. Mactear kindly furnished me with some specimens of these 
crystals for analysis. They were unusually large, being several centi- 
meters in diameter; although their edges were considerably abraded, 
the octohedral habitus of the. crystals was perfectly distinct. On treat- 
ing them with cold water, they left a small quantity (1°74 per cent.) 
of insoluble matter, consisting of sulphide (sulphur, 0°3 per cent.) and 
phosphate of iron, and the solution became blue, or greenish blue. 
This coloration disappeared on standing, and on filtration a colourless 
solution was obtained, from which by evaporation colourless and per- 
fectly regular octahedrons were obtained. These crystals consisted 
essentially of trisodium phosphate, containing small quantities of 
fluorine and vanadic acid, and traces of arsenic acid and silica. On 
standing in contact with the air, the solution absorbed carbonic acid, 
and ordinary rhombic phosphate of sodium was deposited. 

The octohedral crystals were analysed with the following results :— 

1:8995 grm. lost at 130°, 0°8783 grm. water, = 46°2 per cent. On 
gentle ignition, 0°9230 grm., or 48°60 per cent. water was given off. 
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The residue on solution in water gave, after addition of silver nitrate, 
2°265 grams of mixed phosphate and vanadate of silver. 

The vanadic acid was estimated in the original substance by titrating 
with a dilute potassium permanganate solution. Two experiments 
were made. No. 1 gave 0°74 per cent. ; No. 2,0°71 per cent. VO,. After 
removal of the excess of silver, the sodium was estimated as sulphate. 
Wt. of Na,SO, = 1°3195. These numbers agree perfectly with those 
required by the formula proposed by Baumgarten, viz., 2NasPOQ, + 
NaF + 19H,0, as the following comparison shows :-—— 

Calculated. 
48°01 
Phosphoric acid (PQ,).... 26°02 26°67 
Vanadic acid ..........0. 0°73 — 


Arsenic acid .. traces — 
DN <cedecieeueee oe 22°52 22°63 


Fluorine ..... mueeuetiee — 2°69 
100°00 


Baumgarten attributes the red colour of the original crystals to 
sulphide of iron; the colouring matter, whatever it may be, is very 
irregularly distributed throughout the crystals. 
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Physical Chemistry. 
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On the Electromotive Force Developed by the Contact of 
Metals and Inactive Liquids. By J. M. GaucGain (Compt. 
rend., Ixxiv, 610—613). 


Ir two plates of platinum, the surfaces of which have been polished 
with emery paper, are allowed to remain in distilled water for 48 hours, 
no electric current is generated when the two plates are brought into 
metallic connection through a delicate galvanometer. If, however, one 
of the plates be taken from the liquid, and its surface rubbed with any 
soft substance, it is found, when plunged again into the distilled water, 
to be negative to the plate which has remained in the water. When 
the surface is rubbed with ‘ papier Joseph,” a force of 30 units is 
developed, during friction with linen moistened with water 40 
units are developed; andif the plate be rubbed with wet linen for some 
time, and then with dry linen, the force rises to 56 units. The unit of 
force which serves as a measure is the electromotive force of a thermo- 
electric couple a) The above values are given for the force 
developed when the plate is plunged into distilled water immediately 
after rubbing; if, however, the plate after rubbing be allowed to 
remain either in dry or in damp air for some time, the force generated 
on immersion gradually decreases. The current generated diminishes 
very quickly after the plate has been immersed for a short time; after 
10 minutes it diminishes to about one-half, but it is some hours before 
the two plates become perfectly neutral to each other. The cause of 
these currents may be that after rubbing the plate does not immediately 
become thoroughly moistened by the water, for if it be taken out of 
the water, the liquid on the surface will be seen to run together into 
drops. The plate, however, recovers its power of being thoroughly 
moistened if it be heated in a spirit-lamp flame. It seems as if the 
rubbing caused a small film of grease to be deposited on the surface, 
which is destroyed by heat. Becquerel has found that if two plates 
of platinum are taken, and, after remaining in distilled water for some 
time, one of them be taken out and exposed to the air, this plate on 
immersion is negative to the one which had remained in the water. 
The force generated, however, never rises to more than 5 or 6 units, and 
therefore the rubbing in the former cases must have contributed the 
greater part to the development of the electromotive force. 

A. F. 
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On the Electromotive Forces Developed by the Contact of 
Metals and Inactive Liquids. By J. M. Gavcarn (Compt. 
rend., Ixxiv, 1332). 


A pLatinum plate, which has been exposed to heat without previous 
friction with linen, is, when immersed in water, electronegative towards 
a normal platinum plate already immersed, the electrical difference 
being greater when the heating has been performed in the flame than 
when in a closed vessel. 

In these experiments the plate is supposed to be immersed in water 
immediately after cooling; when, before the plate immersion, is left 
exposed to the air for one or two days it is found to be less electro- 
negative, the loss of electromotive force increasing with the amount of 
moisture in the air. 

Becquerel ascribes the negative electric condition exhibited by 
platinum on immersion in water to the gradual detachment of the 
oxygen which had been absorbed by the plate during its contact with 
air, whilst in Germany the opinion is prevalent that the platinum 
absorbs oxygen whilst immersed in water. 

These two opinions being quite contradictory to each other, inas- 
much as absorption of oxygen would, according to the first, render the 
plate less positive, and, according to the second, more positive, are not 
considered satisfactory by the author, who attributes the electrical 
difference between the two plates, immersed in water, to their being 
endowed in different degrees with that affinity which causes water to 
adhere to platinum. ‘This affinity he believes to be diminished by 
rubbing with linen, because from experiments described in the first 
part of his communication (see last abstract) platinum appears after 
this operation to be less easily wetted by water. 

That the plate becomes electronegative by temporary exposure to 
heat is probably caused by the removal of the film of moisture adhering 
to the surface. 

From this it also follows that a platinum plate rendered electro- 
negative by rubbing with linen can by temporary exposure to heat be 
restored partly, but not completely, to its normal condition, inasmuch 
as only the hardening of the surface, which is produced by friction 
and causes a certain proportion of the (negative) electrical tension, 
will be destroyed by heat. 

R. S. 


Effect of the Non-luminous Discharge. By Burrrugtor 
(Compt. read., Ixxiv, 1462). 


Baso’s ozone apparatus, with a sparkless discharge, gives only faint 
traces of acetylene, while Houzeau’s instrument, with small but just 
visible sparks, furnishes a more considerable quantity. In the luminous 
discharge the temperature is higher, and therefore more favourable for 
the production of acetylene, &c., though not for that of ozone. Thus 
Thénard has found that carbon dioxide is decomposed very slowly by 
Babo’s, less slowly by Houzeau’s apparatus, but very rapidly by bril- 
liant sparks. 


C. G. 8. 
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Report to the Comité de Chimie et de Physique de V Ecole Polytechnique ” 
on a Proposed Modification of Bunsen’s Battery. By F. LuBuanc 
(Ann. Chim. Phys. [4], xxv, 289—322). 


Observations on the Two-liquid Battery, and on the Modifications which 
may give rise to Variations in the Energy of Bunsen’s Battery. By 
F. Lesuanc (Ann. Chim. Phys. [4], xxv, 323—334). 


Tus is the full paper of which an abstract from the Comptes rendus has 
already been given in this Journal (1871, p. 1133). 


Remarks on the Preceding, by E. Becqueret (Ann. Chim. Phys. 
[2], xxv, 138), who points out that the principle of two-liquid batteries, 
and of constant batteries in general, was first demonstrated by his 
father in 1829 (ibid. [2], xli, 21 and 293). 


Influence of Pressure on the Lines of the Spectrum. By 
L. CaiLLetTet (Compt. rend., Ixxiv, 1282). 


' WueEn the spark of an induction coil excited by three Bunsen’s ele- 
ments was passed between platinum electrodes at 2 or 3 millimeters 
distance through air contained in a tube of very thin glass, the light 
of the discharge was very feeble, and gave a spectrum of distinct lines 
on a nearly dark ground. On increasing the pressure, the lines gained 
gradually in brightness, and widened out, until at last the spectrum 
became continuous, and the individual lines could no longer be dis- 
tinguished. An increase of pressure beyond this point put a sudden 
stop to the discharge, and all the author’s attempts to prevent this 
sudden extinction, which takes place at a pressure of about 40 to 50 
atmospheres, failed. . 

In the case of hydrogen it was especially the red ray a which gained 
in brightness, until at a pressure of nearly 40 atmospheres the red 
portion of the spectrum became so luminous, that this ray was 
difficult to recognise, whilst at the same point the ray y was 
already completely blended with the more refrangible portion. Also 
with the other gases examined, air and nitrogen, the less prominent 
lines became totally indiscernible before the cessation of the luminous 
discharge. Sometimes the glass was attacked, and then the sodium 
lines appeared with great intensity. 

When the electrodes had been dipped in solutions of sodium, lithium, 
or thallium, it was found that the characteristic rays of these metals 
not only became more intense by increasing the pressure of the gas 
contained in the tube, but that they remained distinct, even when the 
gaseous spectra had already vanished, and the metallic spectra had 
become nearly continuous. The author believes that if observations 
were possible at still higher pressures, continuous metallic spectra 
might be obtained. 
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The intensity of the luminous spark at a pressure of 40 atmospheres 


is about 200 times greater than at the pressure of 1 atmosphere. 
R. 8. 


Absorption Spectra of the Vapours of Selenium, Selenious 
Chloride and Bromide, of Tellurium, Tellurous Chloride 
and Bromide, of Iodine Bromide, and of Alizarin. By D. 
GERNEZ (Compt. rend., Ixxiv, 1190—1192). 


Ir selenium be heated in a porcelain tube by a series of gas-jets whilst 
a ray of white light is passed through the tube, the spectrum will be 
found to be gradually extinguished from the violet up to the red, with- 
out any appearance of black lines; on raising the temperature con- 
siderably, the spectrum becomes brighter, and bundles of black lines 
appear furrowing the blue and violet. This spectrum resembles that 
of selenious anhydride, but the above spectrum was obtained in an 
atmosphere of dry carbonic anhydride, so that selenious anhydride could 
not be produced. 

Selenious chloride vapour gives an absorption-spectrum of lines 
which extend from the green to the violet. 

Selenious bromide vapour produces a system of lines almost equi- 
distant, when observed in a thickness of 10 centimeters. 

Tellurium, when heated nearly to the melting-point of glass, gives off 
a golden-yellow vapour, which gives a spectrum consisting of fine lines 
stretching from the yellow to the violet. 

Tellurous chloride vapour, one centimeter in thickness, produces a 
spectrum particularly developed in the orange and green. 

Tellurous bromide gives a violet vapour, the more pronounced lines 
of which are in the red and yellow. 

Bromide of iodine vapour in a tube 80 centimeters long, gives a 
number of very fine lines in the red, yellow, and orange. ‘This spec- 
trum differs from the combined absorption-spectra of bromine and 
iodine. 

Alizarin cautiously heated gives off vapours, which produce 
systems of lines sensibly equidistant in the mean region of the 


spectrum. A. F. 


Relations between the Optical Rotatory Powers of Organic 
Bodies. By F. W. Krecxe (Archives Néerlandaises, vi, 1871, and 
J. pr. Chem. [2] v, 6—23). 

Tue author has determined the “specific molecular rotatory power ” 

of many organic substances. The formula used by Biot for the calcu- 

lation of this number he does not regard as correct, as it gives the 
specific rotatory, but not the specific molecular rotatory power. 
Biot’s numbers are given by the formula— 


a 


a So elé 
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a = observed angle of rotation for a particular tint. 

€ = quantity of active substance in unit-length of the solution. 

l = length of the column. 

6 = density of solution. 

To calculate the specific molecular rotatory power, = [7m], the author 
employs the formula— 


w being the molecular weight of the given substance. 

The introduction of the factor 100 into the denominator is equivalent 
to taking the millimeter for the unit of length instead of the decimeter, 
as in Biot’s formula. 

The author has determined the value of {[m] for many classes of 
organic bodies, viz., glucosides, hydrocarbons, camphors, acids, 
alcohols, alkaloids, &c. For glucose and allied substances, [m] = 48°5, 
taking the mean of a number of determination. For saccharoids (lac- 
tose, &ec.), [m] = 24°96, alkaloids, &e. 

These experiments lead to the two following laws :— 

(1.) When an optically active substance combines with one optically 
inactive, or is modified by chemical agency, its specific molecular 
rotatory power either remains unchanged, or is so modified that the 
number now expressing it is a simple multiple of the former number. 

(2.) The numbers expressing the specific molecular rotatory powers 
of isomeric substances are multiples of one and the same number. 

These laws the author applies as follows :— 

Racemic acid is made up of one molecule of dextro- and one molecule 
of levo-tartaric acid. Suppose a compound of five molecules of dextro- 
with one molecule of levo-tartaric acid; add another molecule of the 
dextro-acid; it will be neutralised by the molecule of the levo-acid, 
and there will remain four molecules rotating the plane of polarisation 
to the right. This substance will possess, therefore, two-thirds the 
rotating power of dextro-tartaric acid. 

If then we have a group of optically active substances, by choosing 
that which is most dextro-rotatory, and adding to it one which pos- 
sesses an equal levo-rotatory power, we can, by combination of 
different numbers of atoms of these two, form all the other members 


of the group. ~<a 
- JVL. . . 


Expansion of Moist Gases. By M. Amagar (Compt. rend., 
Ixxiv, 1299). 


Takin@ the coefficient of expansion of dry air, = ‘00367, and that of 
dry sulphur dioxide, = 0°00390, the author finds that the coefficient 
of expansion of air which has not been dried, or which has passed 
through a wash-bottle containing water, lies between 0°00368 and 
000369, and that of moist sulphur dioxide between 0:00395 and 
0°00396. He concludes from this (1) that the influence of moisture upon 
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the dilatation of gases is by no means so great as is supposed by some 
physicists, who attribute the differences between the coefficients of 
expansion of different gases to the presence of moisture ; (2) that it is 
impossible to determine the quantity of watery vapour in the air by its 
influence upon the coefficient of expansion. -« 


1 An Experiment relative to the question of Vesicular Vapour. 
By J. Puareav (Ann. Chim. Phys. [4] xxv, 284—288). 


WueN a tube with small orifice is filled with water and inverted, the 
water, as is well known, remains in the inverted tube. The author 
finds that if an air-bubble less than one millimeter in diameter is blown 
with water at the end of a small glass tube, and introduced at the 
surface of the suspended water, the air-bubble does not cause any dis- 
J turbance, but simply rises into the tube. An inverted tube containing 
water can be suspended over a jet of steam for some time without 
bubbles of gas or any turbidity being produced in the tube. The 
author regards these experiments as constituting, if not a proof, at 
least as a strong argument against the “vesicular state.” 

| If a soap bubble of about one centimeter is blown, and placed in an 
f atmosphere saturated with aqueous vapour, at the end of twenty-four 
} hours the film appears entirely black, after which time the soap-bubble 
begins to decrease gradually until it is lost, from which it appears that 
3 the contained air has slowly passed through the film of soap and 
water. 


A. ¥. 


Gas Thermo-regulator for High Temperatures. By D. JEANNEL 
(Ann. Chim. Phys. [4], xxv, 386); also by Minnu-Evwarps (ibid., 
390). 


PNR NTS PP RPITER iT 


Inorganic Chemistry. 


Decomposition of Carbon Dioxide under the influence of the 
Electric Discharge. By ArnouLp TubiNaRD (Compt. rend., . 
Ixxiv, 1280). j 


THE author, by passing a slow current of carbon dioxide through a tube 
similar to those used by Houzeau for the preparation of ozone, has 
found that from 4 to 8 per cent. of the gas is decomposed, and yields, 
after absorption of the remaining carbon dioxide by potassium hydrate, 
a mixture of 1 volume of carbon oxide and } volume of oxygen, of . 
which 265 c.c. were obtained in 30 hours. Its action upon potassium 
iodide and upon indigo solution proved that some ozone had been 
formed, although its quantity was too small to be determined. From 
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these observations it appears probable that the energy of the discharge 
is almost exclusively consumed in breaking up the carbon dioxide. 


The author proposes to extend these experiments to other gases. 
R. 8. 


Daily Observations at Rostock on the amount of Carbon 
Dioxide in the Atmosphere. By F. Scuuuze (Versuchs- 
Stationen Organ., xiv, 8366—389), 


Tue following table gives the means for each month, during the 
duration of the experiments, of the parts by volume of carbon dioxide 
found in 10,000 parts of air. 


1868. 1869. 1870. 1871. 
October .. 3°0600 | January.. 2°7297| January... 2°9866| January.. 2°9727 
November. 2°9040| February. 2°9214| February . 2°7621 | February. 3°0135 
December. 2°7191 | March,... 3°0487| March.... 2°8419 | March... 8°0888 

April .... 3-0973| April ..... 2°8247| April.... 2°9813 
Mean .. 2°8943| May .... 2°8480| May .... 2°8595|May .... 8°1191 

eune .... 2°8960/ June .... 2°8910/ June .... 2°9777 

July .... 2°8087| July .... 2°9368| July .... 2°9361 

August .. 2°8500] August .. 2°8985 

September 2°8347| September 2°9720} Mean .. 3°0126 

October .. 2°7964 | October .. 2°9835 

November. 2°7653| November 2°9096 

December. 2°8008 | December. 2 °9976 

Mean .. 2°8668]} Mean .. 2°9052 


Total mean, 2°9197. 


Maximum quantity, 3°44. 


Minimum, 2 °25. 


During the latter period of the experiments the carbon dioxide was 
determined twice in the day, by shaking a standard solution of barium 
hydrate with 4 litres of air, and titrating with oxalic acid, tincture of 


turmeric being used as an indicator. The results by this method 
agreed closely with those obtained by passing 25 litres of air through 
baryta-solution by means of an aspirator. 

The lowness of the results may be due to the vicinity of Rostock to 
the sea, as they most nearly agree with those obtained by Thorpe in 
the air over the Irish Sea and Atlantic Ocean. 

No definite change in the amount of carbon dioxide was observed at 
different seasons of the year, or at different times of the day. Fog, and 
also a fall of snow, were often associated with an increase in carbon 
dioxide. The action of rain is notso obvious, and the changes are pro- 
bably more dependent on the wind and temperature at the time, and 
on the action of the moistened soil, whether forming and liberating carbon 
dioxide or absorbing it. A north-east wind from the continent was found 
to increase the carbon dioxide, and a south-west wind to decrease it, 
probably owing to absorption by the sea. Distilled water shaken up 
with air was found to dissolve as a mean ‘83 milligrams of carbon 
dioxide per litre ; fresh fallen rain-water contained 1°073 milligram per 
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litre. Water from the Baltic gave on boiling 11°83 milligrams of car- 
bon dioxide per litre; by passing hydrogen through the water a some- 
what smaller quantity was obtained. In the latter case the same 
quantity of carbon dioxide that had been obtained from the water was 
reabsorbed on shaking it up with air, but the sea-water, which had 
been boiled, redissolved only } to 4 the quantity, leading to the infer- 
ence that the magnesium chloride and calcium and magnesium carbo- 
nates have an action in the solution of carbon dioxide by sea-water. 


E. K. 


Some Reactions of Pyrosulphuric Acid. By E. Drecuset 
(J. pr. Chem. [2], v, 367). 


Tue author brings forward the following experiments as proofs that 
sulphuric and pyrosulphuric acids are really distinct compounds. 

If finely powdered potassium pyrosulphate—prepared by heating 
fused hydrogen-potassium sulphate to dull redness—be boiled for some 
time with an alcoholic solution of potassium sulphydrate, the residue 
contains considerable quantities of thiosulphate. 

On boiling potassium pyrosulphate with an alcoholic solution of 


sodium ethylate, potassium sulphovinate is produced. 
H. E. A. 


Action of Phosphoric Oxychloride on Boric Anhydride. By 
G. Gustavson (Deut. Chem. Ges. Ber., iv, 975—976). 


Wuen boric anhydride is heated with phosphoric oxychloride in 
closed tubes, to 150°—170°, for eight or ten hours, a white mass, 
P,0;:B.0;, is formed, whilst colourless crystals of a compound, 
POCI;.BCl; sublime in the upper part of the tube. The latter melts 
in a closed tube at 73°, and when sublimed splits up into boric chloride 
and phosphoric oxychloride. Crystals of the new compound are also 
formed on passing the vapours of boric chloride into phosphoric 
oxychloride, and by heating boric chloride with phosphoric anhydride 
to 200° for two or three days, the reaction being— 


2P.0; + 4BCl, = P,O;.B.0; + 2(POCI;.BCl,). 


It is decomposed in contact with water, or by the moisture of the 
atmosphere, phosphoric acid, boric acid, and hydrochloric acid being 
formed. The white mass P,O;.B,0; is probably a mixture of phos- 
phoric with boric anhydride, as it is resolved by water into phosphoric 
acid and boric acid, but if previously heated to redness it forms the 
compound B,0;.P,0; = PBO,, described by Vogel (Zeitschr. f. Chem., 
1870, 125), which is insoluble in water. From the readiness with which 
boric chloride combines with phosphoric oxychloride, the author 
considers that boron should be classed in the same group as 
aluminium. 


C. E, G, 
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Molecular Combinations of Phosphoric Bromochloride with 
Bromine. By A. Micuattris (Deut. Chem. Ges. Ber., v, 411— 
417). 


Tue author refers to his former researches on phosphorus bromochlo- 
ride, PCl,;Br, (Deut. Chem. Ges. Ber., v, 970; p. 282 of this volume). 
This compound, a solid crystalline substance, is formed by bringing 
together phosphorous chloride and bromine in a glass tube, and exposing 
this for several days to the winter’s cold; the excess of phosphorous 
chloride is then drained off from the crystals of PCl,;Br,. This excess 
of phosphorous chloride forms with bromine a new compound. 

The substance PC];Br., heated to 35°, is resolved into two liquid 
layers, the lower being dark, the upper lighter in colour; if a crystal 
of PCl,;Br,. be now dropped into this lower layer, crystallisation sets in 
throughout the liquid, and a substance is obtained (the same as that 
obtained by addition of bromine to the excess of phosphorous chloride 
run off from the crystals of phosphoric bromochloride ; see above), in 
dark-yellow crystals, which gave, on analysis, numbers corresponding 
to the formula PC],Bry,. 

The compound.was not changed by shaking it with excess of phos- 
phorous chloride for twelve hours. 

The dark liquid from which the PCl,;Br; was obtained was shown 
by analysis to consist of 100 parts by weight PCl;, and 299°8 parts 
Br; with these numbers the formula PCI,Br; agrees pretty closely. 

The formation of PCl,Br,; is accounted for by the author thus :—The 
dark liquid is a solution of PCl,;Br, in bromine, and when a crystal 
of solid PC];Br, is added to it, the phosphoric bromochloride combines 
with the excess of bromine, and crystallises with it, as many salts do 
which contain water of crystallisation. 

This compound, PCl;Br,, forms large dark-red crystals, reflecting 
blue light; when heated they melt, forming two liquids, the original 
crystals being reproduced on cooling. 

Towards sulphur dioxide, PCl;Br, behaves as a mixture of one 
molecule of PCl;Br:. with one of bromine. The reaction is :— 


2(PCl,Br..Br.) + SO, = 2PC],0 + SBr,i + 2Br.. 


By the action of a large excess of bromine on phosphorous chloride 
there is formed a solid substance, crystallising in brown needles, and 
having the formula PCl;Brs. This substance has been described by 
Prinvault (Compt. rend., Ixxiv, 868) ; but, according to the author, it is 
not liquid at 4°—5°, but melts only when heated to 25°; nor has it 
the formula PBr;.3C1Br assigned to it by Prinvault, because if this were 
its formula, it should be converted by sulphur dioxide into phosphoric 
oxybromide and bromine chloride; but the products actually obtained 
are phosphoric oxychloride and bromine sulphide; the compound 
should, therefore, be regarded as PC];Br).3Br,. 

As we have the molecular compounds PCI;.ICl, PCl;.FeCl, 
PCl;.SnCl,, POCI;.BCl;, &c., so we have the molecular compounds 
PCl,Br2.Br. and PCI;Bre.(Brez)3. 

Lately a distinction between atomic and molecular compounds has 
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been based upon the ease or difficulty with which a given compound 
suffers or takes part in double decomposition. These new substances 
afford further examples of molecular compounds. 

M. M. P. M.. 


Separation of Crystalline Silicic Acid from Watery Solutions. 
By O. Mascuke (Pogg. Ann., exlv, 549—578). 


Sotutions of amorphous silicic acid in caustic soda (Na,SixO,) were 
heated in sealed glass tubes, placed inside iron tubes laid in powdered 
coal or sand in an Erlenmeyer’s furnace, which was covered with a 
mantel of sheet iron. 

Various little modifications and appliances are described by the 
author by which he was enabled to regulate the temperature, prevent 
explosions, &c. 

50 ¢.c. of a solution containing 3°95 per cent. sodium were boiled in 
a platinum dish with amorphous silicic acid, allowed to cool under a 
bell jar, and with the clear liquid, after subsidence, manometer tubes, 
which were drawn out at the middle, were filled, and sealed at a pres- 
sure of 28 mm. 

These tubes were heated to 175°—185° during 24 hours. The tubes 
were then no longer transparent, except the middle part which con- 
tained no liquid, where small crystals were easily visible. The tubes 
were opened, the liquid poured into a beaker, and the middle part of 
the tube cut off from the ends; both parts were dried and examined. 

The liquid contained small grain-like particles; these washed with 
water, warmed with nitric acid (1:18 specific gravity), and again 
Ww ashed, appeared under the microscope to consist chiefly of peculiar 
tubercular (knollenformiger) forms, interspersed with a few sharp- 
pointed crystals. The smaller of these crystals act feebly, the larger 
energetically on polarised light. 

The middle parts of the “tubes showed crystals, some gathered into 
groups, others scattered singly here and there; these behaved like 
those above described, and appeared to consist of hydrated silicic acid. 

The end portions of the tubes were covered with a solid substance 
which, under the microscope, showed various kinds of lamine, frag- 
ments of glass, and a few of the peculiar tubercular crystals of silicic 
acid ; by treatment with nitric acid, washing, digesting in caustic soda, 
and again washing, nothing remained but these tubercular crystals 
mixed with little pieces of glass. 

By microscopic examination, by the action of light, by action of 
caustic soda, and by determination of specific gravity, the author has 
shown that these peculiarly-shaped crystals of silicic acid may be 
separated into two parts, an outer and an inner, the inner or kernel 
being identical with the mineral tridymite, as described by G. vom Rath, 
while the outer consists of small quartz crystals. 

The author’s experiments lead generally to these conclusions :— 

The glass tube is attacked by the solution of sodium silicate. Silicic 
acid goes into solution, while a sodium silicate, comparatively richer in 
silicic acid, is formed, which, on cooling, changes into a compound 
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containing less silicic acid, the excess of this acid being deposited in 
tubercular crystals. 

The influence of temperature upon the character of the precipitated 
silicic acid is that at about 180° C. free silicic acid is precipitated as 
quartz; below 180° first as tridymite, then as crystallised, and, lastly, 
as amorphous hydrated silicic acid. 

The author thinks that increased pressure may effect considerable 
changes in the manner of precipitation of silicic acid, but that, under 
no circumstances, can quartz be precipitated from watery solutions at 
ordinary or slightly elevated temperatures, and under ordinary 


pressure. 
M. M. P. M. 


A New Sodium Metasilicate. By Tutopor Prrersen 
(Deut. Chem. Ges. Ber., v, 409—410). 


Tue salt was obtained from a chemical work; a reddish sediment, rich 
in iron oxide, was noticed while evaporating down crude caustic soda 
liquor ; this lixiviated with water, gave a solution, from which, when 
evaporated to 37° B., the new salt crystallised out. The crystals are 
colourless, transparent, becoming dim after standing in the air. They 
melt by gentle warming, and leave when ignited a white mass, very 
soluble in water. Analysis leads to the formula Na,OSiO, + 5H,0. 
The crystals belong to the monoclinic system, the ratio of the three 
axes being 1°723771 : 1: 1:4365492. 

Four other sodium meta-silicates are known, containing respectively 
9, 8, 7, and 6 atoms of crystalline water. 

M. M. P. M. 


Solubility of Oxides in Alkali. By Prup’Homme (Bull. Soc. 
Chem. de Paris, xvii, 253). 


Some oxides which are insoluble, or but slightly soluble, in an alkali, 
may be rendered soluble by the addition of an oxide which dissolves 
in that alkali. Thus, chromic oxide dissolves in ammonia when a salt 
of copper is added, and cupric oxide dissolves in potash if a salt of 


chromium be present. 
B. J. G. 


Decomposition of Soluble Metallic Sulphides by Water. By 
Jutius THomseEnN (J. pr. Chem. [2], v, 247). 


Futty admitting that the decomposition of soluble sulphides of water 
is partial, and that it is more complete the greater the quantity of 
water present, the author is nevertheless of opinion, that in order to 
prove such a partial decomposition, some other method than the reac- 
tion of sodium sulphide and water on potassium sulphovinate 
employed by Kolbe (this Journal, x, 224), must be made use of, since 
in that case sodium sulphide, sulphydrate, and hydrate all react at the 
same time, and it is impossible to draw a trustworthy conclusion as to 
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the simultaneous action of these three bodies on the sulphovinate from 
the yield of ethyl] sulphide. P 
H. E. A. 


Composition of the Precipitate Formed by adding a Solution 
of Ammonio-Sodic Phosphate to Solution of Calcium 
Chloride. By J. W. C. Davis (Chem. News, xxv, 258). 


Ir was noticed that when a cold solution of calcium chloride was added 
to a solution of microcosmic salt, a precipitate was formed which, 
though at first flocculent, became after a short time distinctly crystal- 
line. The crystals, which were colourless and transparent, consisted of 
thin rhombic tables, with plane angles of 30° and 150° respectively ; 
the acute angles being often truncated by short planes. 

To ascertain the composition of this precipitate, it was divided into 
two portions, of which one was partially and the other completely 
washed with distilled water. Both specimens were then analysed. 
The percentage results obtained from the two preparations, though 
differing slightly inter se, calculated very closely to the formula of di- 
calcic orthophosphate with four molecules of water, Ca,H,P.0s + 
4H.,0. 

This latter salt, although well known, and already described by 
Raewsky, Bédeker, and others, does not appear to have been previously 
prepared in a manner similar to that described by the author in the 
present paper. 


o. W. 


Experiments on Acid Sulphite of Magnesium. 
By R. H. Davies (Pharm. J. Trans. [3], ii, 965). 


Some discussion having lately taken place respecting the possibility 
of preparing acid sulphite of magnesium in a crystallised condition, 
the author undertook certain experiments in order to decide the 
question. 

A solution of acid sulphite of magnesium was prepared and analysed 
in order to have satisfactory evidence respecting its composition. 

A portion of the above solution was slowly evaporated by exposure 
to the air, and another portion by a gentle heat upon a water-bath ; 
the crystals obtained in each case were carefully collected and examined. 
The crystals which were deposited at the normal temperature were 
found to consist wholly of magnesium sulphate, while those which had 
been obtained by the more rapid evaporation yielded analytical num- 
bers exactly corresponding with those calculated from the formula of 
the neutral sulphite, MgSO, + 6H,0. 

Upon these grounds, the author considers that under ordinary con- 
ditions it is impossible to prepare acid sulphite of magnesium in a 
crystalline form. It is quite certain that the article known in commerce 
as ‘‘ Bisulphite of Magnesia,” is incorrectly so termed ; the more so, 
as an examination of the salt showed it to consist mainly of the neutral 
sulphite. 

J. W. 
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Composition of the Crystalline’ Deposit from a Solution of 
Magnesium and Ammonium Chloride. By J. W.C. Davis 
(Chem. News, xxv, 258). 


Tue author has examined the crystalline deposit which so frequently 
occurs in the laboratory reagent known as “ magnesia mixture,’’ when 
the latter has been allowed to remain undisturbed for some time. 

It proved to be magnesium oxychloride, the mean results of three 
analyses leading to the formula MgCl..5MgO + 13H,0; or as it may 
be also written, Mg.Cl,0.H,0 + 4(Mg0.3H,0). 

By washing the crystals with a large quantity of water, the whole of 
the chlorine can be removed and the oxychloride converted into hydrate. 
This hydyate was also examined, but the analytical results did not, in 
this case, establish any very definite formula. J. W. 


Composition of the Deposit from Retorts in which Carbon 
Disulphide had been made. By F. P. Dunninaron (Chem. 
News, xxv, 259). 


A specIMEN of the compact deposit or crust which collects on the 
interior of cast iron retorts in which the manufacture of carbon disul- 
phide is carried on, presented, in the present instance, the appearance 
of a nearly black mass, with traces of a bronze-yellow tint. It was 
33 mm. in thickness, and divisible by the eye into three tolerably dis- 
tinct layers of 6, 10, and 17 mm. respectively. The two thinner 
inferior layers were compact, granular in fracture, with an imperfect 
metallic lustre; the superior layer was less compact, but had 
a distinctly crystalline, slender prismatic structure, and decided 
metallic lustre. 

All three were found to consist simply of sulphur and iron in 
chemical combination, the percentage of sulphur being— 

1. Inthe layer in contact with the iron, 28°24 per cent. 

2. In the median layer, 30°38 per cent. 

3. In the superior layer, 58°10 per cent. 

Nos. 1 and 2 contain an excess of iron over and above that required 
to form with the sulphur a monosulphide, but no separate grains or 
particles of iron could be detected. The carbon of the iron was com- 
pletely removed. J. W. 


Action of Oxygen on Copper Nitrate in a State of Tension. 
By J. H. GuapsTone and ALrrep TriBeE (Proc. Roy. Soc., 
xx, 290). 


Tue authors, in their experiments on the action between copper and 
silver nitrate in solution, frequently noticed that the tips of the silver 
crystals became red, as though coated with a thin layer of metallic 
copper. 

This apparent deposition of a positive on a more negative metal, led 
them to look closely into the circumstances under which it occurred. 
They found that it took place only when the silver nitrate was ex- 
hausted, and only on those crystals which remained in metallic connec- 
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tion with the copper; also that the cupreous coating formed most 
readily where air had the freest access, and in fact that it would not 
form at all in vessels from which oxygen was excluded, nor on those 
white crystals which were far below the surface of the liquid, though 
they might be in immediate contact with the copper plate. When an 
inverted jar was filled with solution of copper nitrate and silver 
crystals resting on branches of copper, and the liquid was displaced by 
oxygen gas, it was found that the tips of the crystals became red, and 
that the solution gradually filled the jar again by absorption of the 
gas. In the same way the oxygen was absorbed from air, or from its 
mixture with hydrogen or carbonic anhydride. 

This action was further studied by employing plates of the two 
metals instead of copper covered with silver crystals. When the two 
plates, connected by a wire, were partially immersed in an ordinary 
aqueous solution of copper nitrate, it was found that a slight yellowish 
deposit made its appearance speedily all over the silver plate, and went 
on increasing for a day or two, while at the air-line there was a thicker 
deposit, which gradually grew and extended itself a little below the 
surface. This deposit changed from yellowish to red, and under the 
microscope presented a distinctly crystalline appearance. 

Thinking that this slight crust all over the silver plate was due to air 
dissolved in the solution itself, they took advantage of the reaction to 
prepare copper nitrate free from dissolved oxygen. An ordinary solu- 
tion of the salt mixed with some silver nitrate was placed in a narrow 
cylinder, with a long piece of copper-foil arranged somewhat spirally, 
so as to retain the deposited silver on its surface, and allowed to rest 
for twenty-four hours. The solution thus obtained was exposed to 
the action of the conjoined copper and silver plates; but even after 
some hours there was no dimming of the lustre of the silver plate, 
except at the air-line, which was sharply defined. The same solution, 
shaken for some time in the air, produced a yellowish deposit on the 
white metal in three minutes. 

The colour and general appearance of this crust, together with its 
formation only where oxygen can be absorbed, showed that it was not 
metallic copper, but the suboxide. This was confirmed by the usual 
tests; also by a curious reaction, which requires a microscope to 
observe it properly. When treated with a solution of silver nitrate, 
this cupreous deposit does not give the ordinary crystals of the white 
metal ; in fact, it is only slowly acted upon: but presently there shoot 
forth thin threads of silver, which run through the liquid, often twist- 
ing at sharp angles, while the yellowish crystals change to black. 
This was found to be a property of the suboxide of copper. 

This deposition of oxide on the silver is accompanied by a corre- 
sponding solution of copper from the other plate. Thus in an experi- 
ment continued for four days with solution of copper nitrate which had 
been exposed to air, there was found— 


Gain of silver plate, 0°016 grm. 
Loss of copper plate, 0°015 grm. 


The copper necessary for the production of 0°016 grm. of suboxide 
would be a little above 0°014 grm. 
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If the two plates have their sides parallel, the suboxide is deposited 
not merely on that side of the silver plate which faces the copper, but 
after about a minute on the other side also, showing that in this, as in 
other cases, the lines of force curve round. 

A galvanometer included in the circuit, while the deposition was 
going on, indicated an electric current flowing through the liquid 
trom copper to silver. 

The original observations convinced the authors that the decomposi- 
tion of the copper nitrate could not be due to the action of oxygen on 
the positive metal ; but, to make the matter more certain, bright copper 
and silver plates in conjunction were immersed, the copper in a pure, 
i.e., deoxygenised solution of copper nitrate, the silver in an oxygenised 
solution: the two liquids communicated through the diaphragm of a 
divided cell. In half an hour the silver plate was covered with a 
reddish film, while not a trace of tarnish was perceptible on the copper. 
On cleaning the plates, and reversing their position, the copper was 
oxidised, while the silver remained free from cupreous deposit. The 
authors believe, therefore, that, through the simultaneous action of the 
two metals, the dissolved salt is put into such a state of tension, that 
oxygen brings about a chemical change which would otherwise be im- 
possible, and that this change is initiated in close proximity to the 
more negative metal. 

The copper nitrate employed was prepared by the action of copper 
on pure silver nitrate, and varied in strength from 3°3 to 6°8 per cent. 

Though only this particular reaction has been fully examined, the 
authors have satisfied themselves that it is not an isolated fact. Each 
of the elements concerned may be replaced by others: thus, the sulphate 
may be substituted for the nitrate of copper, or platinum may be used 
instead of silver; chlorine may take the place of oxygen, with pro- 
duction of the subchloride instead of the suboxide; and zinc may be 
employed as the positive metal, with zinc chloride as the salt in 
solution, in which case copper may be taken as the negative metal, and 
on its surface will form a deposit of oxide of zine. A. T. 


Iron Reduced by Hydrogen. By G. Dracenpoxrrr (Pharm. J. 
Trans. [3], ii, 988—9). 


Commerciat “ ferrum redactum” frequently contains oxide and sul- 
phide, the latter resulting from basic sulphate in the ferric oxide, or 
from hydrogen sulphide in the hydrogen employed. To obtain a pure 
product, iron nails are dissolved in pure hydrochloric acid, the solution 
is precipitated by potassium oxalate, and the ferrous oxalate converted 
into ferric oxide by heating in air. The sulphuric acid in the hydrogen 
apparatus must be perfectly cold and dilute: the hydrogen should be 
passed over pumice soaked in lead nitrate, and then over fragments of 
caustic potash. The reduction should be effected in an iron tube 1°5 


in. diameter at a bright white heat, as the iron is then more dense and 
less easily oxidised by air. 


C. G. S. 
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Compositi6n 6f White Cast Iron. By C. RaAMMELSBERG 
(Deut. Chem. Ges. Ber., v, 430). 


Tue fracture of a rail-roller from the ‘“‘ Henrichshuette,’’ near Hattin- 
gen, on the Ruhr, showed aggregations of regular octohedrons, which 
were analysed with the following results :— 


Graphite. Carbon. Silica. Sulphur. Phosphorus. 
1121 1963 1537 0°113 0°041 


The number of atoms of these elements and those of iron being in 
the ratio of 1: 7°6, whilst in the crystallised iron from Gleiwitz, the 
ratio is 1: 7°9; in that from Loelling, in Carinthia 1: 12; in that 
from Rothehuette on the Hartz, 1: 19; and in the iron from Lauch- 
hammer, 1 : 21. 

This séems to be a confirmation of the author’s view previously 
expressed, viz., that cast iron does not form definite compounds with 
carbon, but is a mixture of the isomorphous elements, iron, carbon, 
silicon, and phosphorus. 

Another white cast iron which was very slowly cooled under the 
slag during an interruption in the working of the Freisenbruch Works, 
was also crystallised, but not so distinctly as the other, and showed 
that peculiar netted appearance often seen in substances crsytallising 
in the regular system. It contains— 


Carbon: Silica. Phosphorus. Sulphur. 
2°820 0°334 0°086 0 


but only a trace of graphite. According to Karsten, white cast iron 
contains no graphite at all; but this is not correct. Bromeis and the 
author found that ‘“ spiegeleisen” from Maegdesprung contains 16°5 
per cent., and that from Lohhuette 28 per cent. of the total amount of 
carbon in form of graphite. 

C. S$. 


Crystalline Phosphide of Iron. By J. Sivor (Compt. rend., 
Ixxiv, 1425): 


In this paper a new crystalline and magnetic combination of iron and 
phosphorus is described. 

The author prepared a considerable quantity of phosphide in the 
ordinary manner by passing the vapour of phosphorus over metallic 
iron, and afterwards, with the intention of volatilising the excess of 
phosphorus, calcined the product in an ordinary crucible. On breaking 
the fused and cooled mass, the interior was found to be studded with 
beautiful crystals, many of which were nearly a centimeter in length. 
The crystals were right prisms with a square base ; generally iridescent 
upon the surface; they were strongly magnetic, and possessed a hard- 
ness comparable to that of steel. 

The results obtained in the analysis of this crystalline phosphide 
corresponded very accurately with the formula, Fe,P. A small quantity 
of silicon was found, but this was obviously an accidental impurity. 

VOL. XXV. 3A 
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No phosphide of this composition has been previously prepared. 
Hvoslef obtained a phosphide to which he attributed the formula, 
Fe,P, but it was neither magnetic nor distinctly crystalline; and it is 
highly probable that the magnetic phosphide obtained by fusing toge- 
ther a mixture of vivianite, ferric oxide, and charcoal, contains metallic 
iron, which communicates to it its magnetic properties. 

M. Daubrée, in commenting upon this phosphide, remarks, that a 
highly crystalline and magnetic iron phosphide has been already pre- 
pared by reducing at a high temperature native tricalcic phosphate in 
presence of iron, but the crystals so obtained are not sufficiently well 
defined to enable their system to be determined with certainty. In 
other respects it closely resembles the phosphide described by the 
author in the present paper. 

Alluding also to the presence of phosphides in iron of meteoric origin, 
| he thinks it highly probable that the crystals mentioned by Rose as 

occurring in certain specimens of meteoric iron, which he desig- 

nated rhabdite, may prove to be identical with the phosphide under 

discussion. The crystals are certainly isomorphous, and an analysis of 

rhabdite only is wanting to establish beyond doubt the identity of the 
natural and artificial specimens. - 
J. W. 


Analysis of the Incrusted Surface of a Block of Jew’s Tin. 
By J. H. Coutins (Chem. News, xxv, 271). 


A stock of Jew’s-house tin from Tremethack Moor, recently purchased 
for the Royal Institution of Cornwall, was found to be partially covered 
by a hard and brittle brown incrustation, in some places as much as a 
quarter of an inch in thickness. 
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The crust therefore appears to be composed chiefly of stannic oxide, 
somewhat resembling the native variety of cassiterite called ‘“ wood- 
tin,” but neither so hard nor so heavy. It has no doubt been formed 
by the slow oxidation of the outer surface of the block of metallic tin, 
the slowness of the change being perhaps indicated by the dense 
condition of the incrustation. 

J. W. 


INORGANIC CHEMISTRY. 679 


Action of Dilute Saline Solutions upon Lead. By M. M. 
Pattison Murr (Chem. News, xxv, 656). 


TE author’s experiments show that a comparatively small quan- 
tity of pure nitrates (especially ammonium nitrate) dissolved in a 
large quantity of water causes that water to exercise a very powerful 
solvent action upon lead. Pure distilled water dissolves about 2 mgm. 
of lead per litre after 24 hours’ exposure of the lead to the action 
of the water. Loch Katrine water (as supplied to Glasgow) dissolves 
about half as much lead as this. If a very small quantity of a soluble 
carbonate be present, the action of this solution on lead is scarcely per- 
ceptible. So also if to a water containing nitrates there is added a 
small quantity of a carbonate, the action which, were nitrates alone 
present, would be exercised on the lead, is rendered very much less 
energetic. Chlorides act like carbonates, but not to so great a degree, 
and sulphates also act similarly. The results of the experiments are 
embodied in the following table :— 


Lead dissolved. 


Name of salt in 


solution. Grams per litre. Grains per gallon. 


24 hrs./48 hrs./72 hrs.|24 hrs. 
13 25 ‘91 
15 32 1:05 
15 a a 1°05 
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Ammonium nitrate .. 
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Potassium nitrate .. { 

Sodium sulphate .. 

Potassium nitrate .. { ‘05 

Sodium sulphate .. 

Potassium nitrate .. { 

Potassium carbonate 

Potassium nitrate .. { 

Potassium carbonate 

Calcium sulphate .... 
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On a Double Sulphide of Gold and Silver. By M. M. Parrison 
Muir (Chem. News, xxv, 654). 


TuIs new sulphide was formed by the action of molten sulphur upon 
a mixture of gold and silver in a fused state. It is a dark grey 
crystalline substance, brittle, decomposed by heating in a current of 
hydrogen ; fused with sodium carbonate it gives sodium sulphide, and 
a seeming alloy of gold and silver. 

The following are the results of the analyses, and the percentage 
composition calculated for the formula, 2(Au,S;).5(Ag,S). 


ae 15°85 1617 
Di daiedittons 48°68 49°27 
35°69 


eorpeeenes 


101713 


The specific gravity for this sulphide is 8°159. 


M. M. P. M. 


A New Platinum Chloride. By Sipnry A. Norron (J. pr. 
Chem. [2], v, 365). 


Tue author has obtained a well-crystallised, hydrated platinum chlo- 
ride of the composition, PtCl,.5aq., which does not deliquesce on 
exposure to the air, and yields a precipitate with ammonium chlo- 
| ride after some time only, or on warming. Four only of the five mole- 
cules of water are driven off at 100°. To prepare it, solutions of 
platinic chloride (1 mol.) and silver nitrate (2 mols.) are mixed; a 
double compound of silver and platinum chlorides is then precipitated, 
and a yellowish-red solution is formed, from which the above salt 
.crystallises on evaporation over sulphuric acid. 

H. E. A. 


Mineralogical Chemistry. 


Analysis of Genthite (Nickel-Gymnite) from North Carolina. 
By F. P. Dunninaron (Chem. News, xxv, 270). 


AurHouGH the occurrence of genthite in the neighbourhood of Webster, 
Jackson Co., N. C., has been reported, no specimens obtained directly 
from that locality have, up to the present time, been submitted to 
analysis. 

The mineral occurs as an incrustation, usually not more than a 
millimeter in thickness, of delicate apple-green colour, and resinous 
lustre, translucent, and capable of being completely decomposed by 
hydrochloric acid. Sp. gr. 2°48. 

The following numbers were obtained :— 


Si0.. MgO. NiO. FeO. HO. 
49°89 22°35 16°60 0°06 12°36 = 101°26 
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The analysis is not very satisfactory, but from insufficiency of material 
it could not be repeated. But assuming the above numbers to be 
correct, they do not correspond to the formula usually assigned to 
genthite, viz. [3(MgO.NiO) + 4H.0]}.SiO, + 4H,O, but more nearly 
represent a nickel-aphrodite (MgO.NiO)SiO, + #H,0. 

Another mineral obtained from the same locality was also examined. 
In appearance it much resembled Silesian pimelite, but proved to con- 
tain no nickel. it was massive, with indistinct traces of fibrous struc- 
ture, moderately brittle, with earthy fracture, and of a slightly yellowish 
apple-green colour. Hardness, about 1°25; sp. gr., 2°3. It was infusible 
before the blowpipe, gave off water when heated in a closed tube, and 
was partly, but not completely, decomposed by hydrochloric acid. 

It gave on analysis— 


SiO. Al,03. FeO. NaO, H,0. 
43°87 22°21 16°14 1:05 16°37 = 99°64. 


These figures lead to a complex and somewhat doubtful formula, 


which does not correspond with that of any hitherto-described species. 
J. W. 


Analysis of Compact Tale from North Carolina. By J. B. 
ApGerR (Chem. News, xxv, 270). 


THIs mineral was a very beautiful specimen of “soapstone,” distantly 
resembling the finer and lighter-coloured varieties of Chinese jade or’ 
nephrite. It was of a greenish-white colour, uniform and compact in 
character, with an indistinctly foliated structure. Hardness, 1°25. 
Sp. gr., 2°82. 
Analyses afforded— 
SiO. MgO. Al,03 FeO. 4,0. 
57°72 33°76 2°52 0°64 6°01 = 100°65. 


If the silica, magnesia, and water alone be considered, the above 
numbers correspond very fairly with the formula (MgO . }H,0) 


SiO, + 2H,0. .- 


Organic Chemistry. 


Synthesis of Condensed Hydrocarbons. By D. Amaro (Gazzetta 
Chimica Italiana, ii, 6—9). 


THE spongy mass remaining in the retort in the distillation of castor- 
oil, melts and distils at a higher temperature, yielding a product con- 
sisting principally of a mixture of hydrocarbons. By careful fractional 
distillation a portion was obtained, boiling below 200°, which, after 
treatment with fuming sulphuric acid to remove the olefines, C,H; 
was washed, dried, and re-distilled. By this means a hydrocarbon | 
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C;Hi., hydride of heptyl, was separated, boiling between 95° and 100°, 
and another the hydride of undecyl, C;,Hy, boiling between 180° and 
185°. The portions boiling at 140° to 145°, 160° to 165°, and 195° to 
200°, were also analysed, and found to consist of saturated hydro- 
carbons. They are all liquid at the ordinary temperature, insoluble in 
water, slightly soluble in alcohol, and miscible in all proportions with 


ether. 
C. E. G. 


Nitro-compounds of the Fatty Series. Nitroethane. By V. 
Meyer and O. Stiser (Deut. Chem. Ges. Ber., v, 399—406). 


InsTeaD of yielding amine bases with nascent hydrogen, the nitrous 
ethers split up into alcohol and ammonia. From this it follows that 
the constitution of ethyl nitrite is expressed by the formula, 
C,H;—O—NO, and not by C.H;.NO., the formula of the real nitro- 
compound. The authors have already pointed out (Deut. Chem. Ges. 
Ber., v, 203) that the reaction of silver nitrite with the iodides of the 
alcohol-radicals supplies us with a method of forming the nitro-com- 
pounds of the fatty series. 

Ethyl iodide at once acts upon silver nitrite, and the resulting nitro- 
ethane can easily be obtained quite pure by distillation and rectification 
in an oil-bath. Nitroethane is a highly refractive liquid, entirely 
devoid of colour, and possessing an agreeable and peculiar ethereal 
odour. It does not mix with water. Its specific gravity is 10582, 
and its boiling point is 111°—113° (nitrous ether boils at 16°). Its 
vapour has a density of 36°9 (H = 1), the calculated number for 
C,H,NO, being 37°5. The vapour is inflammable, and burns with a 
pale-yellow flame, but does not detonate when heated, even much above 
the boiling point. The nitro-compound in the amy] series has also been 
obtained, but not quite pure. 

In the preparation of nitroethane some nitrous ether is always 
formed, and about one-fifth of the ethyl iodide always escapes decom- 
position, even when it is heated for a long time in a sealed tube with 
excess of silver nitrite. 

Nitroethane is converted into amidoethane (ethylamine) by the action 
of iron and acetic acid. The reaction requires to be started by the 
application of heat, but then becomes violent, and if it be desired to 
obtain the ethylamine pure, the action must be so moderated by 
immersing the flask in cold water that the liquid never boils. On 
distilling the product with caustic potash, and receiving the vapours in 
dilute hydrochloric acid, ethylamine hydrochloride is at once obtained 
quite pure. This salt can be obtained in this way in prismatic crystals 
of great beauty, which are very deliquescent. 

Nitroethane dissolves in a solution of potash with evolution of heat, 
and the solution can be boiled without the nitroethane being given off, 
but it is set free on supersaturating the solution with dilute sulphuric 
acid. It also dissolves in ammonia-water, but is then gradually 
decomposed. It appears, therefore, to possess weak acid properties. 
It does not dissolve in baryta-water. On heating it with sodium, gas 
is evolved, and a dazzling white powder is obtained ; this, when gently 
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heated, explodes violently, and is, perhaps, analogous to fulminating 
silver, fulminic acid being nitro-acetonitrile [in this respect it is like 
the sodium and other metallic salts of trinitrophenol]. 

Kept for some hours in a sealed tube at 100°, with a concentrated 
solution of caustic potash, it is decomposed, much ammonia being 
liberated, aud potassium nitrite and an oily body smelling like pepper- 
mint being also produced; whether alcohol is produced could not be 
ascertained, because of this oily body. a 


Two New Isomerides of Propylene Bromide. By E. Resout 
(Compt. rend., Ixxiv, 613—616). 


THE author has previously shown that monobromethylene and mono- 
bromopropylene unite with hydrobromic acid, yielding either the dibro- 
mides of propylene and ethylene, or the bromhydrides of monobromo- 
propylene and monobromethylene, according to the concentration of 
the acid employed. The aqueous solution saturated with the acid at 
+ 6°, yields the dibromides only, whilst the same solution diluted with 
a third of its volume of water, gives only the bromhydrides. Inter- 
mediate strengths of air yield mixtures of the above compounds. 

By the action of hydrobromic acid saturated at + 6° on allyl bromide, 
a mixture of two isomeric bodies is produced ; the first of these boils at 
143°-—145°, and is found to be identical in composition and properties 
with propylene dibromide, while the second, which boils at 162°, 
is found by its decomposition with alcoholic potash to be the hydro- 
bromide of allyl bromide. Allylene unites directly in the cold with 
hydrobromic acid, giving rise to two compounds, the principal of which 
is the dihydrobromide of allylene, boiling at 114°, and isomeric with 
the hydrobromide of allyl bromide; the second is the monohydrobro- 
mide of allylene, C;H,HBr, a liquid boiling at 48°, isomeric with 
brominated propylene. The author will return to this subject in a 
future paper. 

A. ¥. 


Identity of the Hydrobromide and Hydriodide of Bromo- 
propylene with the Dihydrobromide and Hydrobromiodide 
of Allylene. Dihydrobromide of Acetylene. By E. Rusout 
(Compt. rend., Ixxiv, 944—948). 


In a previous paper the author has mentioned that bromopropy- 
lene combines with a concentrated aqueous solution of hydriodic acid, 
yielding a hydriodide boiling at 147°—148°. This body, by the action 
of alcoholic potash, gives rise to the hydrobromide of allylene boiling 
at 48°—49°, This last-named body, by the action of hydriodic acid, 
yields an hydrobromiodide of allylene boiling at 147°—148°, and 
identical with the hydriodide of bromopropylene. The only differ- 
ence which exists between the two reactions is, that the action of 
hydriodic acid on hydrobromide of allylene takes place with far greater 
ease than in the other case. It is probable that the hydriodic acid 
first transforms the bromopropylene into hydrobromide of allylene, 
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with which it then combines. In the same way the author has 
proved the identity of the hydrobromide of bromopropylene with 
dihydrobromide of allylene, as by the action of potash the two bodies 
yield the same substance, the monohydrobromide of allylene. 

By the decomposition of the hydrobromide of bromethylene with 
alcoholic potash, a body was obtained which was identical with brom- 
ethylene, boiling at 17°—18°; both these latter bodies, by the action 
of hydrobromic acid, behave in a similar manner. 

The long-continued action of hydrobromic acid on acetylene yields 
the dihydrobromide of acetylene, which is found to possess the same 
composition and boiling point as the hydrobromide of bromethylene. 

a. ¥. 


The Non-existence of Gerhardt’s Parathionic Acid. By 
C. ScuerBLeR (Deut. Chem. Ges. Ber., v, 446). 


ERLENMEYER has lately shown that this acid does not exist; and now 
the author calls attention to the fact that he proved the non-existence 
of this acid already in 1862, in a paper read before the Naturforsher 
Versammling, at Karlsbad. On boiling a solution of barium ethy]l- 
sulphate and neutralising the free acid from time to time, it can be 
completely converted into barium sulphate, whereas, if the operation 
is interrupted as soon as 90 per cent. is decomposed, the solution 
contains only pure barium ethylsulphate. 
C. S$. 


Dichlorhydrin. By Ap. Ciavs (Deut. Chem. Ges. Ber., v, 
353—858). 


For the preparation of dichlorhydrin the method originated by Carius, 
which consists in treating anhydrous glycerin with sulphur chloride, 
seems to be the best. The reaction proceeds according to the equa- 
tion— 


C;H;0O; + 28.Cl, = C3;H,Cl.0 + SO, + 2HCl + 38, 


though sulphuretted by-products are simultaneously formed, and from 
200 grams of glycerin only 150 to 160 grams of pure dichlorhydrin are 
obtained. 

Dichlorhydrin oxidised by chromic acid gave a body which, though 
not yet fully examined, is believed to be a dichloracetone. 

The action carried further gave rise to chloracetic acid, which was 
formed in considerable quantity, and then hydrochloric acid and carbon 
dioxide, probably together with formic acid. 

Diiodhydrin, the existence of which has hitherto been doubted, was 
obtained by heating dichlorhydrin with iodide of potassium and a 
little water. Diiodhydrin is a slightly yellow, viscid oil of specific 
gravity 2°4, freezing at 16°—20° below zero into a white crystalline 
mass. It is decomposed by distillation, giving amongst other products, 
allyl alcohol and iodide. 

By the action of weak solutions of ammonia on dichlorhydrin, a 
base is generated which is probably identical with the glyceramine of 
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Berthelot and Luca, The formula, however, is not C;H,NOk,, as hitherto 
represented, but C;H;,NO. In acting upon the dichlorhydrin, the 
ammonia has thus first removed HCl and then substituted NH, for Cl. 

The analytical numbers obtained by Berthelot and Luca in the 
analysis of the platinum sait partly support this view, and new platinum 
determinations gave 35°5 and 35°2 per cent. of platinum instead of 
35°4, the proportion required by the formula C;H;,NO. The author 
names the base glycidamine. 

When dichlorhydrin is heated with concentrated alcoholic ammonia, 
an entirely different decomposition occurs. Sal-ammoniac, and a gela- 
tinous substance are formed; the latter is insoluble in water, alcohol, 
ether, and acids, and appears to be identical with the compound ob- 
tained by Reboul from the monochlorhydrin of glycide. Analysis 
leads to the formula C,,H2;Cl,N;0,. By destructive distillation, or 
better, by heating with lime, this body, which the author calls chlorhy- 
drinimide, yields a basic oil, the smell of which recalls that of nicotine. 
Dr. Nahmacher, who has taken part in this research, is continuing the 
investigation of this substance. 

ww. A. % 


Dichloroglycide. By Ap, Ciaus (Deut. Chem, Ges. Ber., v, 358— 
362). 


THE author, in conjunction with Dr. Kélver, has made some experiments 


with the view of converting Reboul’s dichloroglycide into the corre- 
sponding allyl glycol. Experiments with silver acetate gave a nega- 
tive result. On heating it with potassium acetate in alcoholic solution, 
potassium chloride was certainly formed, and the addition of water threw 
down a part of the acetic ether, whilst part remained in solution. 
Neither fraction could, however, be obtained of constant boiling point 
or free from chlorine. 

Dichloroglycide heated with cyanide of potassium dissolved in alcohol, 
gave potassic chloride, and a dark-coloured solution from which ammo- 
nia was evolved, and which had the smell characteristic of volatile 
cyano-compounds. When it was submitted to distillation, nothing could 
be obtained from the distillate; but by treating the black residue with 
potash, ammonia was abundantly evolved and two acids were formed, 
one of which gave a lead salt soluble in water, the other insoluble. 

The former is uncrystallisable, and appears to possess the composi- 
tion of an oxycrotonic acid. 

The second acid is tricarballylic acid, melting at 158°—159°. 

This formation of tricarballylic acid is not due to the accidental 
presence of trichlorhydrin in the dichloroglycide from which it was 
obtained, nor is dichloroglycide a mixture of a monochloride with 
trichlorhydrin. Experiments undertaken for the purpose of clearing 


up doubts on this point, show that it is a homogeneous body. 
W. A. T. 
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Researches on the Derivatives of Glycerin. V. By L. Henry 
(Deut. Chem. Ges. Ber., v, 449—458). 


ALLYL alcohol combines with hypochlorous acid, forming monochlor- 
hydrin ; the yield is, however, only small, as a great portion of the 
alcohol undergoes oxidation. Better results are obtained by using the 
ethers of allyl alcohol. 

Monowxethyl-chlorhydrin, CsH;C1(OH)OC,Hs, is produced by shaking 
allyl-ethyl ether with cold dilute hypochlorous acid; the reaction is 
rather violent, and the liquid must therefore be kept cold. It is a 
thick colourless liquid boiling at 183°—185°, and possessing a faint 
ethereal and refreshing odour. It dissolves in fuming nitric acid with 
formation of the nitrate, C;H;C](OC,H;)NO;; and on distilling it with 
caustic potash, it is converted into ethylglycide, CsHs { a colour- 
less, mobile liquid, possessing an agreeable odour and very pungent taste. 
It is soluble in water, and combines readily with the haloid hydracids ; 
phosphorus pentachloride converts it into ©;H;(OC.H;)Cl., a body 
which is also produced by the addition of chlorine to allyl-ethyl ether. 
These bodies have already been obtained by Reboul, but only in an 
impure state. 

In dichlor- and dibromoglycide, the two atoms of haloid elements 
have different values; one of them is easily exchanged by double de- 
composition, whilst the other is eliminated by the action of alkalis as a 
hydracid. 

Just as allyl bromide with silver nitrate yields allyl nitrate, a mobile 
liquid boiling at 106°, and having a pungent smell, so dibromoglycide 
is converted by the same reagent into monobromvallyl nitrate, 
C;H,BrNO;, a mobile liquid,* possessing an agreeable odour and a 
sweetish, pungent taste. 

Monobromallyl acetate, C;H,Br.C,H;O,, is produced by the action of 
dibromoglycide upon potassium acetate. It is a mobile liquid boiling 
at 163°—164°, and having a pleasant, refreshing odour; it is not acted 
upon by the chlorides of phosphorus. By distilling it with caustic 
soda, it yields monobromallyl alcohol, CH2.CBr.CH2.OH, a mobile liquid 
boiling at 155°, and having also an agreeable odour. By the action of 
phosphorus pentachloride the alcohol is converted into monobromallyl 
chloride (C,H,Br.)Cl, a heavy liquid boiling at 120°, and most probably 
identical with Reboul’s chlorhydrobromoglycide. 

By heating the alcohol with an alcoholic potash-solution, a distillate 
is obtained showing the reactions of the propargyl-compounds, and con- 
taining most probably proparqyl-alcohol, which, however, could not be 
isolated. 

By the action of potassium acetate upon dichloroglycide, a mixture of 
several products is obtained, among them being a small quantity of 
monochlorallyl acetate, whilst when dichloroglycide is heated with 
potassium sulphocyanate, pure monochlorallyl sulphocyanate is pro- 


duced. 
Methyl-allyl ether, CH;0C;H;, obtained hy the action of sodium 


* The author says that from the alcoholic solution it is precipitated by water as a 
thick oily liquid, but afterwards describes it as a mobile fluid. 
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methylate on allyl bromide, is a liquid boiling at 46°. Its dibromide, 
CH;0C,H;Brz, boils at 185°, and yields by distillation over solid caustic 
soda, methyl-monobromallyl ether boiling at 115°—116°, together with 
some methyl-propargyl ether, CH;0C;H;. The latter body is obtained 
pure when methyl-monbromallyl ether is heated with an alcoholic 
potash-solution ; it boils at 61°—62°. 

Amyl-propargyl ether, CsH:,OC;Hs, is a limpid liquid boiling at 140° 
—145°, and having hardly any odour. 

Phenyl-allyl ether, CsH;0C;H;, is produced by the action of sodium 
phenylate upon allyl bromide. It is a colourless, strongly refracting 
liquid, boiling at 192°—195°, and having the same density as water. 
It combines with bromine, but at the same also substitution in C,H; 
takes place. 

When diallyl tetrabromide is heated with solid caustic potash, a 
product is formed containing dibromodiallyl, CsHsBr2. On heating this 
with an alcoholic potash solution, it is converted into diallylene, C.He, 
an isomeride of benzene. It is a very refractive liquid, boiling at about 
85°. It burns with a luminous and smoky flame, and combines under 
explosion with bromine. With an aqueous solution of silver nitrate, 
it gives a white, amorphous precipitate insoluble in ammonia and 
exploding when heated below 100°. 

C. S. 


Phenomena exhibited by Iodide of Starch. By E. Ductavux 
(Ann. Chim. Phys. [4], xxv, 264—284). 


Iopipr of starch has been considered by some chemists to be a definite 
chemical compound. The author, however, considers that it is merely 
a case of molecular adhesion, and that the iodide is a true solution of 
iodine in starch, using that term in a very general sense. He bases 
his view on several of the physical and chemical characteristics of this 
body. In the first place, the composition of the iodide is by no means 
constant, as it can be obtained with the iodine varying from 2 to 41 per 
cent. Payen and Fritsche considered that it was a compound of 10 
atoms of starch with one of iodine, containing 7°2 per cent. of the 
latter. Different methods of preparation, hewever, give products 
which vary very greatly in their composition. The formation of iodide 
of starch in solution depends essentially on three conditions—1l, on the 
quantity of starch present; 2, on the amount of iodine present ; and 3, 
on the quantity of water used. To prove the last case, the author takes 
a standard weight of starch, dissolved in different quantities of water, 
and adds a suflicient quantity of iodine to produce the blue coloration. 
Thus 100 milligrams of starch dissolved in 50 c.c. of water require 
1:1 c.c. of a solution of iodine in water to produce the blue coloration. 
If, however, 800 c.c. of water are used instead of 50, it requires 40 c.c. 
of iodine solution, and if diluted to 3,200 c.c., it takes 23°4 c.c. of solu- 
tion. These numbers show that in the presence of large quantities of 
water a considerable excess of iodine must be added to produce the 
blue colour. It thus seems necessary for the solution to contain a 
certain ratio of iodine before its action on starch will commence. It 
was also noticed that the blue colour obtained in presence of excess 
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of starch gradually disappears, and that the addition of a drop of chlo- 
rine water to the decolorised solution will bring back its colour with 
the original intensity, showing that the iodine in the presence of excess 
of starch is probably converted into hydriodic acid. When iodine is 
added to a standard volume of solution containing varying quantities 
of starch, it is found that as the quantity of starch grows smaller, so does 
the quantity of iodine required to produce the blue colour. Likewise, 
if to a blue solution of starch distilled water is added, the blue colour 
is considerably decreased, even when due allowance is made for the 
dilution of the liquid, The author has made some experiments on the 
blueing of starch in alkaline solutions by iodine, such as sodic hydrate, 
sodic carbonate, and hydro-sodic carbonate. The sodic carbonate is 
supposed to be without action on solution of iodine, yet a considerable 
amount of iodine must be added to a dilute solution of sodic carbonate 
containing starch before the blue colour appears. The quantity of 
iodine required varies proportionally with the amount of sodic carbo- 
nate in solution, the iodine used being sufficient to attack +55 of the 
sodic carbonate. The addition of a few drops of hydrochloric acid to 
an alkaline solution containing a small quantity of iodine with starch 
gives rise to an intense blue colour. This is difficult to explain, on the 
supposition that a small quantity of an iodide was present, as the hydri- 
odic acid liberated is without action on starch. The hydric sodic 
carbonate is without action on solution of iodine in water, the first 
drop of the latter being sufficient to produce the blue coloration in 
presence of starch. Sodic sulphide solution acts on iodine, and it is 
curious that the combined effect of a mixture of sodic sulphide and 
carbonate is considerably greater than that of the same solutions when 
separate. Payen and Gobley have found that if alcohol is added to a solu- 
tion containing a small quantity of iodide of starch, it is completely 
decolorised ; and Goppelsréder and Schénbein have found that certain 
salts, such as the sulphates of potassium, ammonium, sodium, mag- 
nesium, and aluminium, have the property of masking to some extent 
the reaction of iodine upon starch. 

The action of heat upon iodide of starch is also dependent on the 
amount of the body in solution. Thus, starch-solution, to which 30 
drops of iodine-water were added, was decolorised at 55° ; a similar solu- 
tion, with 60 drops of iodine-solution, became colourless at 75° ; and a 
third, to which 280 drops were added, was decolorised at 90°. The sub- 
stance which is called iodide of starch does not, therefore, possess any of 
theproperties of a definite compound, It is not produced immediately 
on the meeting of the elements which give rise to it; the moment at 
which the action commences depends on the state of dilution of the 
liquid, on its temperature, and on the nature and proportion of the sub- 
stances which it contains. It is a simple case of molecular adhesion, 
liable to the same disturbances as other cases of this class. There 
are some other substances which are coloured blue by iodine, as, for 
instance, the gelatinous subacetate of lanthanum. Some of these 
observations have considerable importance on volumetric estimations 
by iodine when starch is used as an indicator. To ensure the greatest 
possible exactness, the solution at the end of the analysis should be 
made as nearly neutral as possible. In the case of estimations of 
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hydric sulphide, a rough determination of the amount is made, and 
two molecules of sodic carbonate are added for every one of hydric 
sulphide; another determination is then made, giving the following 
equation :-— 


H.S + I; + 2Na.CO; = 2NaHCO, + 2Nal + ae 


At the end of the reaction sodic bicarbonate will be obtained, which 
will be without action on the iodine. In the estimation of arsenious 
acid, it is better for the same reason to work with hydrosodic carbo- 
nate, and not with sodic carbonate. ‘ 

oe 


Derivatives of Acrylic Acid. By KE. Linnemann (Ann. Chem. 
Pharm., clxiii, 95). 


Acrytic acid boils at a temperature nearly the same as the boiling 
point of propionic acid, but is converted into a crystalline mass at + 
7°. and moreover has a tendency to pass into a white amorphous mass, 
analogous to disacrylin properties. It combines with hydriodic, hydro- 
bromic, and hydrochloric acids, forming substituted propionic acids. 
The compound with hydriodic acid is identical with glycerin-iodopro- 
pionic acid ; that with hydrobromic acid is identical with the isobromo- 
propionic acid of Richter, obtained by bromine and iodopropionic acid ; 
but the hydrochloric acid compound melts 20° lower than 6-chloropro- 
pionic acid, Wichelhaus giving the melting point of > chloro- 
propionic acid at 65° ; and Richter of the acid from iodopropionic acid 
and chlorine, at 58°; while the acrylic acid derivative melts at 40°5° 
(corrected). The ethylic ether of this acid also boils at a higher tem- 
perature than the chloropropionic ether of Wichelhaus. 
Further experiments are in progress. 
C. R. A. W. 


The Monochlorocrotonic Acid obtained from Crotonic 
Chloral. By C. Sarnow (Deut. Chem. Ges. Ber, v, 467—472). 


Tue author, who has already given a short account of this acid (Deut. 
Chem. Ges. Ber., iv, 731, and this Journal, xxiv, 1046), finds that it 
is not identical with the monochlorotetracrylic acid obtained by 
Geuther (Jena. Zeitschr., vi, and this Journal, xxiv, 813) from ethyl- 
diacetic acid by the action of phosphoric pentachloride, since it does 
not yield tetrolic acid, C,H,O2, by treatment with potassium hydrate, 
and, moreover, differs in the crystallisation of the silver-salt, which 
forms fine long needles. It melts at 96°, and distils at 212°. The 
chlorine is not removed from the acid, in aqueous solution, either by 
zinc dust or silver oxide, or by heating it with ammonia to 120°. 
When, however, a concentrated solution of sodium monochlorocrotonate 
is treated with sodium-amalgam, crotonic acid is produced. This melts 
at 72°, and is identical in all other respects with that obtained from 
allyl cyanide, and by Kekulé from crotonic aldehyde. From the diffi- 
culty with which the chlorine is removed, the author believes that in 
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this acid, it is directly combined with the carbon atom, which, more- 
over, is not united to hydrogen. Potassium monochlorocrotonate, 
C.H,C10;K, is very readily soluble in water, and crystallises therefrom 
in needles, and from its alcoholic solution in plates. The sodium salt, 
C,H,C10,Na, is uncrystallisable. The ammonium salt, CsH,ClO.NH,, 
forms large plates, or six-sided tables, which sublime readily at 100°. 
The silver salt, C,H,ClO,Ag, is somewhat difficultly soluble in water, 
from which it crystallises in long white needles. The lead salé, 
(C,H,C10,).Pb + H,O, forms glistening plates and needles. The 
basic cupric salt, (CyH,Cl1O,),Cu.Cu(OH)., is precipitated as an amor- 
phous bright blue powder, on adding cupric sulphate to a solution of 
an alkaline monochlorocrotonate; the neutral salt, which forms fine 
prisms of a blue colour, is obtained by evaporating over sulphuric acid 
a solution of cupric carbonate in the acid; the calcium salt, (CsHyCl1O,).Ca, 
crystallises in thick prisms, and the barium salt (CsH,ClO_).Ba, in thin 
plates which are more readily soluble than the calcium salt. Ethyl 
monochlorocrotonate, CyH,ClO,.C.H;, formed on saturating an alcoholic 
solution of the acid with hydrochloric acid, is a colourless liquid, 
having a pleasant fruity odour, and boiling at 176°. 

Monochlorocrotonitrile, C,H,CIN, prepared in the usual way by the 
action of phosphoric anhydride on the amide, is a colourless, highly 
refractive liquid, boiling at 136°. 

Monochlorodibromobutyric acid, CxHsCIBr.O,. On adding a molecule of 
bromine toa solution containing a molecule of monochlorocrotonic acid, 
the two unite, forming monochlorodibromobutyrice acid, which sepa- 
rates as a colourless oil, soon becoming crystalline. It is some- 
what difficultly soluble in cold water, readily soluble in alcohol, and 
still more so in ether. It forms lustrous prisms, which melt at 92°. 
The salts of monochlorodibromobutyric acid are very readily soluble in 
water, with the exception of the compounds of silver lead and mercury. 
The silver salt, C,H,ClBr.0,Ag, is a white crystalline precipitate, 
difficultly soluble in water, readily in ammonia. The lead salt, 
(C,H,C1Br,0.),.Pb + H,0, is precipitated in needles, and the mercury 
salt from a moderately concentrated solution, as white needles. Mono- 
chlorodibromobutyric acid and. its salts are decomposed when boiled 
with water, hydrobromic acid or a bromide being formed, carbonic 
anhydride evolved, and a neutral oil distilling over with the aqueous 
vapour. This oil decomposes in the presence of water, but can be dis- 
tilled unchanged when dry. As the analytical results were unsatis- 
factory, the author believes that monochloromonobromopropylene is first 
formed, which, in the presence of water, undergoes further decompo- 
sition. 

On subjecting monochlorodibromobutyric acid to dry distillation, or 
by treating it with zine and hydrochloric acid, monochlorocrotonic acid 
is regenerated. 

Crotonic chloral, when treated with zinc-dust and water, or with 
zinc and hydrochloric acid, appears to yield monochlorocrotonic alde- 
hyde, but the author has, as yet, been unable to separate it from the 
crotonic aldehyde formed at the same time. 

C. E. G. 
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Some Properties of Chloral Hydrate. By T. L. Puipson 
(Chem. News, xxv, 257). 


WueEn chloral combines with water to form the solid hydrate, it gives 
out a considerable amount of heat, but when chloral hydrate dissolves 
in water, a large proportion of this heat is re-absorbed. Half a pound 
of chloral hydrate mixed rapidly with half a pound of water, causes 
the thermometer to sink many degrees below zero. The crystalline 
form of pure chloral hydrate is the oblique rhombic prism, and the 
crystals are usually very well defined; when the prisms are short, as 
is sometimes the case, they are liable to be mistaken for acute rhombo- 
hedrons. 

When minute fragments of the crystals remain suspended on the 
surface of pure distilled water, they move about rapidly, with the same 
peculiar gyratory motion that is noticed with camphor under the same 
circumstances. J. W. 


Carbothialdine. By Ap. Ciaus (Deut. Chem. Ges. Ber., v, 
362—364). 


CakBOTHIALDINE is formed by the action of carbon disulphide on alde- 
hyde ammonia. It cannot be crystallised from water or from alcohol, 
without decomposition and loss, but from concentrated aqueous ammo- 
nia it is deposited in magnificent large crystals. 

Starting from the idea that carbothialdine was a kind of sulphur 
urea, it was hoped that interesting decomposition-products would 
be obtained by the action of iodine, nitrous acid, or mercuric chloride, 
but in each case the results were aldehyde, carbon disulphide, ammonia, 
and ammonium sulphocyanide. It is noteworthy in the case of mer- 
curic chloride, that when one molecule was boiled with one molecule of 
carbothialdine in aqueous or alcoholic solution, the whole of the mer- 
cury was quickly precipitated as sulphide, whilst aldehyde, sal-ammo- 
niac, hydrochloric acid, and hydrosulphocyanic acid were produced. 

But when a large excess of mercuric chloride was employed, a white 
precipitate was deposited which became crystalline on boiling without 
the production of a trace of aldehyde. 

Determinations of carbon, hydrogen, and sulphur confirmed the 
formula originally given by Liebig and Redtenbacher. - 

W. A. F. 


New Organic Base from Sugars. By G. Boucuarpat (Compt. 
rend., Ixxiv, 1406—1408). 


One part of monochlorhydric dulcitane, CsH,,ClO,, or of dichlor- or 
dibromhydric dulcite, C;H:2C1l,0,, heated for six hours to 100° with 
10 pts. of alcoholic ammonia, yields ammonia and dulcitamine hydro- 
chloride. The latter may be dissolved out by absolute alcohol and 
precipitated in:long needles by very gradual addition of ether: 


C.H,,ClO, + H,O0 + NH; = C,H,;NO;HCl. 
C.H,,Cl,0, + H,O + 2NH; —— C;H,,NO;HCl + NH,Cl. 
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The salt is very soluble in alcohol or water, very slightly in ether- 
alcohol. The aqueous solution is neutral and has a faintly sweet taste. 
Treated with silver oxide, it yields free dulcitamine as a powerful base 
analogous to glyceramine, strongly blueing litmus, expelling ammonia 
from its combinations, absorbing carbon dioxide from the air, and 
forming by evaporation an uncrystallisable syrup, which gives with 
acids neutral salts crystallising with difficulty. The hydrochloride 
forms with platinic chloride orange- yellow needlés of the salt, 
2C.HisNO;HCI1.PtCh, very soluble in water and absolute alcohol, 
but not in ether, decomposed on heating, with a smell of burnt sugar 
and burnt horn. Auric chloride gives a difficultly crystallisable com- 


pound. 
C. G. S. 


Researches on the Constitution of the Benzené-Derivatives. 
- By V. v. Ricuter (Deut. Chem. Ges. Ber., v, 422—429). 


Tue author has shown in a former communication that by heating the 
three bromonitrobenzenes with potassium cyanide, the ortho- and the 
meta-compound are converted into the nitriles of the corresponding 
bromobenzoic acids, whilst parabromonitrobenzene is not acted upon 
at all. He has now studied the action of potassium cyanide upon 
the two isomeric bromonitrotoluenes which are produced, as Wrob- 
levsky and Kurbatow have found, by the action of nitric acid upon 
pure parabromotoluene: . ; 

The solid compound is parabromo-metanitro-toluene, because Huebner 
obtained from it metatoluidine. On heating it with an alcoholic solu- 
tion of potassium cyanide to 200°; and boiling the product with an 
alcoholic solution of potash, a bromotoluic acid is produced, which by 
the action of nascent hydrogen yields a toluic acid melting at 108°— 
109°, and yielding on oxidation with chromic acid, isophthalic acid. 
The acid obtained was therefore isotoluic acid, which, according to 
Ahrens, melts at 90°—93°; according to Tawildarow, at 85°; and 
according to Wurtz, at 90°. But the acids obtained by these chemists 
were probably not pure, and it is well known that the melting point 
of an aromatic acid is lowered when traces of impurities are present. 

Wurtz obtained his isotoluic acid, together with paratoluic acid, 
by oxidising crude bromotoluene, which is a mixture of para- and 
meta-bromotoluene not containing any orthobromotoluene. 

From these observations, it appears that the meta-derivatives of 
toluene belong to the same series as isophthalic acid, in which the 
two carboxyls occupy the positions 1—3. But according to v. Meyer, 
the side-chains in these meta-compounds have the positions 1, 2, and 
this. view finds a confirmatiou in the fact that W. Remsay and 
R. Fittig obtained orthotoluic acid from toluene-metasulphonic acid. 

We must therefore assume that either in the latter reactions or in 
those of the author, a molecular change has taken place. This ques- 
tion would, however, assume quite a new aspect if Kekulé’s mechani- 
cal hypothesis of the linking of atoms were found correct. 

The liquid bromonitrotoluene is not acted upon by potassium cyanide 
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at all, the probable reason being that the nitro-group occupies the 
ortho-position, and is too far distant from the bromine, just as in the 
case of parabromonitrobenzene ; moreover, it is protected by the neigh- 
bourhood of the methyl. 

C. $8. 


Ready Liberation of Hydrocyanic Acid from Nitrobenzene, 
Dinitrobenzene, and Similar Compounds. By J. Post and 
H. Hiipyer (Deut. Chem. Ges. Ber., v, 408). 


WOuLER pointed out in 1828 the remarkable fact that picric acid yields 
hydrocyanic acid by treatment with baryta-water. The authors have 
obtained the same result with solution of caustic potash. They also 
find that dinitrobenzene is decomposed when boiled with potash or 
soda solution, with production of hydrocyanic acid, and that mono- 
nitrobenzene is similarly acted upon when brought into contact for a 
short time with potassium hydrate heated to fusion. No other special 
products of this decomposition besides hydrocyanic acid were observed. 
The authors mean to extend the investigation to as many nitro- and 


amido-compounds as possible. 
E. D. 


Formation of Azobenzene. By Ap. Craus (Deut. Chem. Ges. 


Ber., v, 364—367). 


THE preparation of azobenzene is best effected by a modification of the 
process originated by Mitscherlich. One part of sodic hydrate is dis- 
solved in 5°6 parts of alcohol, heated to boiling in a flask with inverted 
condenser, and 2 parts of nitrobenzene are then added by degrees. 
The best results are then obtained by distilling off the greater part of 
the alcohol, saturating with dilute hydrochloric acid, and, after the 
addition of chlorine-water, shaking up with light benzene. 

The azoxybenzene remaining after removal of the benzene is not 
quite pure, but the tarry compounds mixed with it are in very small 
quantity if the necessary amount of chlorine-water has been em- 
ployed. 

Large quantities of azoxybenzene cannot be transformed into azo- 
benzene by simple distillation, for at a certain point the temperature 
suddenly rises, a violent reaction sets in, and the whole is converted 
into a carbonaceous mass. This spontaneous decomposition may be 
avoided, however, by mixing the azoxybenzene with twice its weight 
of common salt. The distillation then proceeds uniformly and quietly, 
and a satisfactory yield of azobenzene is obtained. , 

Some experiments were undertaken with the intention of effecting 
the reduction of the nitrobenzene by means of the hydrogen of the 
amidogen group in aniline, but it was found that aniline and _nitro- 
benzene, heated together to 250°, even in presence of dehydrating 
agents, exerted no action upon each other. Azobenzene was obtained, 
however, when aniline and nitrobenzene, dissolved in benzene, were 
acted upon by sodium amalgam : 

VOL, XXY. 3B 
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NC,H; 


Ce’ + No + Ne = 2NsOH + vot 


NH, * NO, 


The process, however, is not very productive. The author intends, 
in conjunction with Dr. Rasenack, to operate on a mixture of toluidine 
and nitrobenzene with the view of obtaining a mixed azo-compound. 

Lastly, the action of sodium upon nitrobenzene was investigated. 

Perfectly anhydrous nitrobenzene is not attacked by sodium amal- 
gam, or by sodium, which only becomes covered with a brown film, 
but when water is added drop by drop a reaction soon commences, and 
azobenzene is formed. The reduction takes place more readily when 
nitrobenzene is dissolved in ether containing water, and this medium 
possesses over alcohol the additional advantage that the sodium hy- 
drate, which is formed, is not dissolved. At the end of the reaction 
the ethereal solution is poured or filtered off, and pure azobenzene, 


amounting to 80 per cent. of the theoretical yield, is obtained. 
W. A. T. 


Azophenylene, a New Nitrogenous Compound of the 
Aromatic Series. By Av. Craus (Deut. Chem. Ges. Ber., v, 
367—370). 


AZOBENZOIC acid, according to general opinion, stands in the same rela- 
tion to azobenzene that benzoic acid does to benzene. The distillation 
of calcium azobenzoate with lime does not, however, yield azobenzene, 
but a red oil which after a time becomes crystalline. This is a mixture 
of azophenylene, the new compound, with another body which has not 
yet been examined. 

Sublimed azophenylene forms inch-long, fine, pale-yellow, shining 
needles, which melt at 170°—171°, and sublime at a higher tempera- 
ture. It is very slightly soluble in hot water, but may easily be vola- 
tilised with aqueous vapour, by which it is obtained in small needles, 
almost colourless. It is soluble in fifty parts of cold alcohol, easily in 
hot alcohol, and also to some extent in ether and benzene. A nitro- 
— appears to be formed by the action of concentrated nitric 
acid. 

The formula of azophenylene is C,.H,N2, or 


N 
CHC CoH. 


It combines directly with bromine to form the compound C,,H,N2Bro. 
It also unites with hydrogen, giving rise to hydrazophenylene, 
Cy2HoN2. 

This compound is obtained by the action of hydrogen sulphide on 
an ammoniacal solution of azophenylene in alcohol. In some experi- 
— - intermediate compound, forming deep blue needles, was 
observed, 
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Hydrazophenylene is almost insoluble in water and benzene, and is 
taken up by cold alcohol in small quantity only. At about 200° it 
gives off hydrogen, and is retransformed into azophenylene, the forma- 
tion of the blue intermediate product being again observable. Boiled 
with dilute acids, it dissolves and forms salts of a green colour, but 
which are not of constant composition. A double platinum salt has 
been obtained— 


2Ci2HioN2.2HC1.PtCh, 


or perhaps— 
CaHisNy.2HCLPtCk,. 


On the whole it seems probable that hydrazophenylene does not itself 
possess the properties of a base, but that a base is formed from it by 
the action of acids, probably by union of two molecules, with loss of 
two atoms of hydrogen— 


Ww. &. F 


On Colouring Matters derived from the Aromatic Azo- 
diamines. By A. W. Hormann and A. GreyGer (Deut. Chem. 
Ges. Ber., v, 472—476). 


One of the authors (Hofmann, Deut. Chem. Ges. Ber., ii, 374 and 
412) has already shown that the so-called “‘ Magdala red ”’ of commerce 
is formed by the action of naphthylamine on azodinaphtyldiamine, with 
simultaneous elimination of ammunia, 


CyoHisNs + CoHyN = CyHaN; + HN, 
Azodinaphtyl- Naphtylamine. Magdala red. 
diamine. 


and it seemed probable that the blue compound produced by tbe action 
of azodiphenyldiamine on aniline salts, and described by Martius and 
Griess (Monatsber. der Akad., 1865, 640), belonged to the same class. 
The author, prepared this azodiphenyl biue by heatiug equal weights of 
the azo-base and aniline hydrochloride with twice the weight of alechol 
to 160° for four or five hours. The preduct was treated with boiling 
water, the residue dissolved in alcolol with the aid of hydrochloric 
acid, and precipitated again by soda. On dissolving the base in alcohol, 
adding hydrochloric acid, and concentrating the solution, a dark blue 
crystalline salt was obtained. This is insolubie in water and in ether, 
but readily soluble in alcohol, especially when warm. The solution, 
which is of a deep vioiet-b!ue colour, dyes wool and silk. It is deco. 
lorised by zine and hydrochloric acid, but no corresponding leuko base 
could be isolated. Soda precipitates the base from the concentrated 
alcoholic solution of its salts as a dark brown powder, which is inso- 
luble in water, but soluble in alcohol or ether; the addition of hydro- 
3B 2 
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_chloric acid to the latter solution precipitates the base as hydrochloride. 
The formation of azodiphenyl blue may be represented thus :— 


C,2Hi Ns + C,.H,N = CsHisN3 + HN. 
Azodiphenyl- Aniline. Azodiphenyl 
diamine. blue. 


The hydrochloride has the composition, CisH,;N;.HCl, but loses part 
of its acid on being dried at a high temperature, or by recrystallisation 
from alcohol. The hydriodide, C\sH,;N;.HI, is very similar to the 
hydrochloride in its properties. The picrate, CisHis;N3.CsH;(NO2)30, 
forms a blue powder, quite insoluble either in water or in ether, and 
only very sparingly soluble in boiling alcohol. The authors notice that 
this azodiphenyl blue has the same composition as the violaniline, 
C,sH,;N;, obtained by Girard, De Laire, and Chapoteaud (Compt. rend., 
Ixxiii, 964.) by the oxidation of pure aniline, 3C;H,;N — 3H, = C,sHi;Ns, 
but they have not, as yet, had an opportunity of ascertaining whether 
the two are identical. 

Blue colouring matters, very similar to the azodiphenyl blue, are 
produced by the action of toluidine or naphthylamine hydrochloride on 
azodiphenyldiamine. These most likely have the composition, CjyHi;N; 
and C.H,,N;, and it seemed highly probable that azoditolyldiamine 
would produce similar compounds. In their endeavours to prepare 
azoditolyl-diamine, however, tbe authors were as unsuccessful as Martius 
had been. On passing a rapid stream of nitrous acid through fused 
toluidine, floating on a hot saturated solution of common salt, the base 
gradually solidifies to a crystalline mass, which, when purified by 
recrystallisation from alcohol, forms dark yellow needles of diazoamido- 
toluene, C,;H,;N3, the isomeride of azoditolyl-diamine ; on boiling this 
with hydrochloric acid, it splits up into cresol and toluidine with evo- 
lution of nitrogen : 


CiuHiN; + H,0 = C,H,O + C,H,N + Nz. 


The action of this compound on aniline, toluidine, and naphthylamine 
hydrochlorides produces colouring matters, but the bye-products formed 
at the same time show that the reaction is a very complex one. 


C. E. G. 


By H. Huesner and G. Rurscuy (Zeitschr. 
f. Chem., vii, 618—631). 


THE authors have carefully re-examined the two isomeric bromotoluenes, 
which are found simultaneously by the direct action of bromine upon 
toluene. 

Parabromotoluene.—By repeated recrystallisation from alcohol, this 
compound was obtained in splendid crystals, melting at 28°—29°, and 
solidifying again at 28°; it boils constantly at 185-2°. - On dissolving 
it in 3—4 vols of fuming sulphuric acid at a temperature not exceeding 
80°, two isomeric sulpho-acids are formed, which were separated in the 
form of barium salts. 

Orthobromotoluene.—The crude compound forming about one-half of 
the total product was cooled down to — 20°. Onadding a few pieces of 
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calcium chloride some crystals of the para-compound separated. The 
liquid was poured off and twice cooled down for some hours to — 21°, 
when some more of the solid compound crystallised out. After seven 
fractional distillations, the liquid boiled at 183°2°, but it still contained 
a little of the para-compound, which was removed by acting on the 
liquid bromotoluene with a mixture of manganese dioxide, sulphuric 
acid, and glacial acetic acid, the parabromotoluene being oxidised to 
parabromobenzoic acid, whilst a part of the orthobromotoluene was 
completely destroyed, resembling in this respect orthonitrotoluene, 
which, like the bromo-compounds, does not give on oxidation a substi- 
tuted benzoic acid. 

Pure orthobromotoluene is a limpid liquid, boiling at 181°—182°, 
which is not acted upon by sodium in the cold. 

On dissolving it at a gentle heat in Nordhausen sulphuric acid, it 
yields only one sulpho-acid. 

The following table contains the derivatives of the two bromotoluenes 
examined by the authors. For comparison the derivatives of meta- 
bromtoluene are also added. 


Orthobromo- 
toluene 
liquid, 
boiling-point, 
181°. 


Metabromoluene, from 
acetbromotoluidine liquid, boiling-point, 
182°. Wroblevsky. 


Parabromotoluene solid, 
melting-point, 28°5°, 
boiling-point, 185:2°. 


C,H;.CH;.Br.SO; = A. 


a-series. B-series. y-series. a-series. 


a-series. B-series. 


A,Ba + 7H;0 
A,Pb + 3H,O0 
ASr + 7H;0 


AsBa + H,0 
A.Pb +3H,0 


A,Ca + 4H,0 


A;Ba + H,O 


A»sPb + 4H.O AsBa + 23H.O 


A»Pb + 38H,O 
A,Ca + 2}H,O 


| 


A.Ba + 2H,0 
AsPb + 2H.O0 


A.Ca 


| 


Bromotoluene-sulphamides, C;H3.CH3.Br.SO..N He. 


Melting-point, 


151°5°. 166°5 . 


Bromobenzoic acids, C;Hy.Br. COOH. 


155°. 137°. 


Melting-point, 251°. | 


The most characteristic derivatives of the two bromotoluenes are the 
barium salts of their sulpho-acids. These have already been examined 
by one of the authors, in conjunction with Post; from the results of 
this examination they concluded that parabromotoluene yielded three 
sulpho-acids; but Huebner and Retschy find now that only two exist, 
the cause of the former mistake being that the salt of the 8-acid crystal- 
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lises under different conditions in two distinct forms, but of the same 
composition. 

1. Para-acid. «(C.H;.CH;.Br.SO;).Ba + 7H.0, crystallises in long, 
thick, well-formed needles, which remain transparent when exposed to 
the sunlight. 

8(C,H;.CH3.Br.SO;).Ba + HO, separates from a cold saturated 
solution on spontaneous evaporation in hard, thick crystals, apparently 
consisting of rhombic tables grouped in rosettes. From a hot super- 
saturated solution it separa‘es as an apparently amorphous powder, 
which, when dissolved in a larger quantity of hot water, crystallises on 
slowly cooling in large, thin, flexible plates, assuming a silky lustre 
when dry. 

2. Ortho-acid. (C>H3.CH;.Br.SO;).Ba + 2H,O0,* crystallises in large, 
thin, brilliant, elongated tables; one part dissolves in 253 parts of 
water at 17°. This salt is most readily ob‘ained in a pure state, and is 
identical with that obtained by Mueller from crude liquid bromotoluene 
(Zeitschr., 1870, 450), and that which Post prepared from an impure 
solid bromotoluene. 

In order to see whether, under the influence of heat, one sulpho-acid 
might be converted into another, or new isomeric modification, some 
pure 8-parabromotoluene-sulphonic acid was heated to 185° during six 
hours, and then a part converted into the amide, and another into the 
barium salt; but no change had taken place, the compounds obtained 
being identical with those prepared from the non-heated acid. 


C. S. 


Dibromotoluene. By E. Wrostevsxy (Zeitschr. f. Chem., vii, 
609). 


By treating orthoacetoluide with bromine, and decomposing the bro- 
minated toluide with potash, metabromorthotoluidine was obtained, a 
liquid boiling at 240°, and smelling like toluidine. The nitrate was 
converted into the diazo-compound, the perbromide of which yielded, 
by decomposing it with absolute alcohol, a dibromotoluene crystallising 
in needles, melting at 42°5°, and boiling at 249°. It is identical with 
the dibromotoluene formed by removing the amido group from dibromo- 
metatoluidine. 

Metabromotoluene is obtained by the same reaction from metatolui- 
dine; it is a liquid boiling at 182°—183°, and not solidifying even at 


— 20°. 
C. S. 


Naphthalene Derivatives. By J. Barrersnatt (Zeitschr. f. 
Chem. [2], vii, 673). 


Naputuoic aldehyde has been described in this Journal (1871, 1057). 
Further experiments, however, indicate that the substance thus 


* According to the table, this salt contains 2 molecules of water; but on de- 
scribing it, the authors give to it only 1 molecule. The former statement appears, 
however, to be the right one, as the authors say that it differs by the water of 
crystallisation from all the salts of the two other acids. 


a Ce ey ere be ae ee aed 
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operated on was not pure naphthoic acid. The pure acid gives no alde- 
hyde at all, or only traces, on distillation of its calcium salt with cal- 
cium formate. Isonapthoic acid, on the other hand, yields a finely 
crystallised aldeiyde, melting constantly at 595°. This forms a 
crystalline compound with sodium bisulphite, and yields pure isonaph- 
thoic acid, melting at 182°, by oxidation with potassium permanganate. 
When a naphthoic acid containing small quantities of isonapthoic acid 
is employed, a liquid distillate is obtained, from which crystals (of iso- 
naphthoic aldehyde ?) separate on standing; and the acid obtained by 
oxidation of the liquid aldehyde shows no constant boiling-point ; both 
acids apparently take part in the reaction in this case. The author 
finds that the difference in solubility of the calcium salts of naphthoic 
and isonaphthoic acids affords a better means of separating them than - 
Merz’s method, by means of the sulpho-acids. 

Nitric acid converts isonaphthoic aldehyde into a crystalline, not acid 
compound, which is converted into difficultly purifiable, non-crystalline 
substances by nascent hydrogen. Alcoholic ammonia dissolves the 
aldehyde; on standing for some days, the whole becomes converted 
into hydro-isonaphthamide, (CjH;.CH)3Ne, analogous in composition to 
hydrobenzamide. This is insoluble in water, cold alcohol, and ether, 
and melts at 146°—150°. Boiling water has no action on it; but boil- 
ing alcohol slowly converts it into isonaphthoic aldehyde and ammonia. 
Diluted hydrochloric acid produces the same reaction on gently 
warming. 

Fuming sulphuric acid converts naphthoic acid into a mixture of at 
least two sulpho-acids, each consisting of CoH { ny | Both fur- 
nish crystallisable barium salts, of which one crystallises first from the 
mixture of salts obtained on neutralising the crude acids with barium 


carbonate. This barium salt is C,H, gS +4H,0, and furnishes 


an acid (a-sulphonaphthoic acid) readily soluble in water, crystallisable 
in colourless needles, and melting at 230°—240° with slight decom- 


position. 
C. R. A. W. 


On Nitronaphthalenes. By A. A. pp Aacuiar (Deut. Chem. Ges. 
Ber., v, 370). 


At least seven distinct nitro-compounds are producible by the action 
of nitric acid on naphthalene, and are separable with more or less diffi- 
culty by fractional crystallisation, glacial acetic acid serving better as a 
solvent than ethylic or methylic alcohol, benzene, or chioroform. 
Mononitronaphthalene is best prepared by treating naphthalene, dis- 
solved in boiling glacial acid, wita ordinary nitric acid, and boiling 
for half an hour. No red vapours are evolved, and on cooling, the 
whole becomes a mass of crystals, which are perfectly pure after one 
crystallisation from alcohol. The author finds that the pure body melts 
at 61°, some degrees higher than the melting point found by previous 


chemists. 
Dinitronaphthalene.—Fuming nitric acid and naphthalene, boiled 
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together for some hours, yield two modifications, « and 8, in nearly equal 
quantities. On cooling, a crystalline mass separates, usually containing 
only traces of trinitronaphthalene. This mass is washed and dried, 
and then boiled with glacial acetic acid (about 2} times its weight). 
Pure a dinitronaphthalene remains undissolved, and may be crystal- 
lised from a large quantity of fresh acid. The @ modification is much 
more soluble than the a, and is readily obtained pure by a few frac- 
tional crystallisations of the product obtained from the dissolved part. 
The two bodies differ in their crystalline forms and melting points, the 
a body melting at 216°, and the 8 at 170°. A small quantity of what 
appears to be a third modification is also obtained, but cannot readily 
be purified, as its solubility is nearly the same as that of @-dinitro- 
naphthalene. 

Trinitronaphthalene-—Two modifications of this derivative exist, ob- 
tainable by the action of nitric acid on naphthalene; their separation 
and purification is, however, difficult. Much better results are obtained 
by nitrating a- and 6-dinitronaphthalene in sealed tubes at 120°—130°, 
or in a retort with inverted condenser. a-dinitronaphthalene, thus 
treated, gives a product which, after precipitation by water and crystal- 
lisation from alcohol, benzene, glacial acetic acid, or chloroform (the 
last being the best), yields fine crystals of ¢-trinitronaphthalene, melt- 
ing at 122°, and solidifying at 90°. (-dinitronaphthalene similarly 
yields 8-trinitronaphthalene, melting at 218°; the latter trinitro body 
is much less soluble in alcohol and chloroform than the former, but is 
crystallisable from these media. 

Tetranitronaphthalene.—If the action of the nitric acid in preparing 
trinitronaphthalene be carried on for two days, tetranitrated bodies 
are formed. The one from @-dinitronaphthalene is termed «-tetranitro- 
naphthalene, and is almost insoluble in alcohol. From acetic acid it 
cannot be crystallised ; but from chloroform readily, the crystals melt- 
ing at 259°, and solidifying at 225°. (-tetranitronaphthalene melts 
at 200.° 

a-trinitronaphthalene and «-tetranitronaphthalene are new deriva- 
tives, the others having been previously known. 


C. R. A. W. 


Conversion of Ethylene-naphthalene into Acenaphthene. By 
BertTHELoT and Barpy (Compt. rend., lxxiv, 1463—1465). 


ETHYLENE-NAPHTHALENE, C,H,.C,)Hs, obtained from brominated naphtha- 
lene by ethyl iodide and sodium, can be converted into acenaphthene, 
C.H2.CioHs, a synthetic product of naphthalene with acetylene, 
(Ann. Chim. Phys. [4], xii, 181, by passing it through a porcelain 
tube at a bright red heat, when naphthalene and acenaphthene are 
produced, and may be separated by fractional distillation. The change 
may bealso effected in the wet way by heating ethylene-naphthalene to 
180° with two equivalents of bromine, treating the crude liquid (which 
cannot be purified by distillation) with alcoholic potash at 100°, and at 
the end of twelve hours pouring the mother-liquor into water. The 
heavy oily layer which separates is distilled, and the portion passing 
,over at 300° is treated with alcoholic picric acid. The red precipitate, 
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decomposed by ammonia, gives a liquid which deposits acenaphthene 
in crystals. 
C. G. S. 


Perchlorophenol. By V. Merz and W. Weira (Deut. Chem. Ges. 
Ber., v, 458—463). 


Tuts body is readily obtained by the action of chlorine upon a mixture 
of phenol and antimony chloride. The crude product is purified by 
distillation with steam at 180°—200°. It erystallises from petroleum- 
naphtha in thin long brilliant needles. At the common temperature it 
is odourless, but when heated it gives off a very pungent odour, pro- 
ducing coughing. It melts at 186°—187°, and can be sublimed by 
heating it carefully ; but it boils only at a very high temperature, with 
partial decomposition. It dissolves slowly in cold solution of sodium 
and potassium carbonates, and is precipitated again by passing carbon 
dioxide in the very dilute solutions. 

Potassium perchlorophenylate, C;Cl;OK, crystallises from a mixture 
of ether and alcohol in long, white needles, and from concentrated 
potash-solution in fasciculated prisms, with diamond lustre. The 
sodium compound is a very similar body. Ammonium perchlorophe- 
nylate, CsClLONH,, crystallises from hot ammonia in very long, thin, 
and flexible needles. It is soluble in alcohol, but so sparingly soluble 
in water that even dilute solutions of ammonium chloride are precipi- 
tated by chlorophenylates. 

Sodium-amalgam and water act but slowly on perchlorophenol; even 
after some weeks the product still contained chlorine, consisting 
principally of monochlorophenol. 

Perchlorophenol is soluble in hot concentrated sulphuric acid, and is 
completely destroyed on heating the solution more strongly, without 
any sulpho-acid being formed. Cold concentrated nitric acid converts 
it into chloranil— 


C,Cl;.0H + O a C,C1,0. + HCl. 


Hot nitric acid attacks it violently, forming, besides chloranil, a consider- 
able quantity of chloropicrin. By distilling perchlorophenol with 
phosphorus pentachloride, perchlorobenzene is produced. 

When perchlorophenol is boiled as long as hydrochloric acid is 
given off, and the residue, mixed with sand, is heated in a combustion- 
tube, or when the potassium compound is heated in such a tube, the 
following reaction takes place :— 


As the perchlorophenylene oxide thus produced has a very high boiling 
point, it has probably the following constitution :— 


A OsClan, 
OC GC? 


It is almost insoluble in alcohol, ether, chloroform, carbon disul- 
phide, &c., but is very freely soluble in boiling nitrobenzene, less so in 
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hot turpentine-oil, and crystallises from these solutions in broad needles 
resembling benzoic acid. At the common temperature it is odourless, 
but when heated it gives off a penetrating, pungent, and acrid odour. 
It melts at about 320°, and sublimes in long needles, but boils only 
above the boiling-point of mercury. It is not acted upon by sodium- 
amalgam and water, or by phosphorus pentachloride, even at 250°. 
Boiling concentrated nitric acid destroys it slowly, with evolution of 
carbon dioxide and chlorine. 

Caustic potash attacks perchlorophenol only slowly below 200°, and 
at 230°—240° it is converted partially in humus-like bodies, which 
contain no chlorine, and are insoluble in water and potash-solution. A 
considerable quantity of oxalic acid is likewise produced. 

These experiments were tried for the purpose of replacing chlorine 
by hydroxyl. As the desired result could not be obtained, chloranilic 
acid was tried. By fusing it with caustic potash, at 150°—170°, in a 
current of hydrogen, considerable quantities of oxalic acid and potas- 
sium chloride were produced, and by heating potassium chloranilate 
with potassium acetate and water to 170°, or with water alone, the 


following reaction takes place :— 
C,Cl,.K,0, = 2KCl + 2CO, + 4C. 
When the dry salt is heated rapidly, it decomposes with a slight 


explosion below 200°, and when it is slowly heated above 250°, clouds 
of carbon and carbon dioxide are given off. 
. & 


Benzylated Phenol. By E. Parerno (Gazzetta Chimica Italiana, 
ii, 1—6). 

Tue author has already shown (this vol., 241, and Gaz. Chim. Ital., i, 

589), that the action of benzol chloride on anisol in the presence of 


zinc, produces a compound, Sra cere , which may be regarded as the 
6444; 3 


methylic ether of a new phenol. 

1. Benzylated Phenol—When a mixture of benzyl chloride and 
phenol is gently heated with metallic zinc, hydrochloric acid is evolved 
in abundance, and the liquid in a short time enters into ebullition. 
As soon as the action has ceased, the brown liquid is separated from 
the zinc and distilled under the ordinary pressure. Unaltered phenol 
and benzyl chloride pass over below 260°, leaving the new phenol in 
the retort. On distilling this residue under diminished pressure 
(6 mm.), most of it passes over between 180° and 19U°, and solidifies, 
on cooling, to a crystalline mass, consisting of small needles, contami- 
nated, however, with an oil, which may be removed by pressure and 
subsequent crystallisation from alcohol. The yield is about 15 per 
cent. of the phenol originally employed. Pure benzylated phenol, 
C,;H,.0, as thus obtained, crystallises in white silky needles or 
lustrous plates, which are not altered by exposure to the air, and 
are soluble in alcohol, ether, benzene, and chloroform. It melts at 
84°, and distils under a pressure of 4 or 5 mm. at 175° to 180° 
It dissolves in alkaline solutions, and is precipitated again by acids, 


ORGANIC CHEMISTRY. 703 


but is insoluble in ammonia. With nitric acid it gives substitution- 
products, and with sulphuric acid a sulphonic acid, the barium salt 
of which is soluble in water. The potassium salt, when fused with 
potassium hydrate, yields a crystalline compound, which is probably a 
new diatomic phenol, C;;Hino(OH)2. The author is engaged in the exami- 
nation of the substance, as well as of the secondary products formed 
during the action of zinc on the mixture of phenol and _ benzyl 
chloride. 

2. Benzylated Anisol, C,;3H,4O.—This compound, prepared, as already 
stated, by the action of zinc on a mixture of anisol and benzyl chlo- 
ride, after separation from the excess of zinc, is first purified by distilling 
off the portion below 250°. This contains the benzyl chloride and 
anisol, and the residue, consisting of the impure benzylated anisol, is 
then submitted to repeated fractional distillation under diminished 
pressure. The pure substance is a colourless, mobile liquid, which does 
not solidify, even at a very low temperature, and boils at about 305° 
under the ordinary pressure at 170°, under a pressure of 10 mm., and 
at 155° under a pressure of 4mm. _ It has an aromatic odour, recalling 
that of anisol, and a high refractive power. In this reaction another 
oily compound is formed, boiling at 200° under a pressure of 9 mm., 
and which the author believes to be the methylic ether of a phenol. 

8. Action of Hydriodice Acid on Benzylated Anisol.—On heating the 
benzylated anisol with hydriodic acid to 170° for eight hours, it was 
found to be decomposed, yielding methyl iodide and a colourless 
crystalline substance. The latter, when purified, melted at 84°, and 
agreed in all other respects with the benzylated phenol prepared 
directly from benzyl chloride and phenol. 

C. E. G. 


The Effect of active Oxygen upon Pyrogallic Acid. By 
H. Srruve (Ann. Chem. Pharm., exliii, 16) —174). 


Tue author finds that pyrogallic acid is as sensitive to the oxidizing 
action, not only of metallic peroxides, but to that of many organic 
substances in the presence of oxygen, as guaiacum. Purpurogallin, 
the substance obtained by Girard (Compt. rend., Ixix, 865) from 
pyrogallic acid by the action of silver nitrate, or of potassium perman- 
ganate and sulphuric acid, is the principal product of the oxidation 
effected by lead peroxide, hydrogen peroxide, ozonized oil of turpen- 
tine, blood, saliva, gum, and extract of malt (prepared according to the 
directions of Schénbein for use as a test of the presence of minute 
quantities of hydrogen peroxide). It is quite as sensitive to the action 
of these substances as guaiacum. The statement of Schénbein that 
hydrogen peroxide is not acted upon by pyrogallic acid, and that it is 
formed during the oxidation of the latter, is not correct. During the 
oxidation of pyrogallic acid in presence of alkalis, or of gum, however, 
ozone is formed in the air over the solution. Schénbein’s statement 
that ozonised oil of turpentine does not give up its active oxygen to 
pyrogallic acid, is likewise incorrect ; it does so most completely. 
Alkalis and most metallic peroxides exert a too energetic influence 
upon pyrogallic acid for the process of the oxidation to be followed out, 
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and the formation of purpurogallin to be observed. Cane sugar, grape 
sugar, starch, urine, and pepsin do not cause the oxidation of pyrogallic 
acid. The author is uncertain about albumin and gelatin. Pyrogallic 
acid in solution is converted, very slowly but spontaneously, into pur- 
purogallic acid, but not to any extent. 

For the purpose of detecting the presence of purpurogallin, which is 
insoluble in water, the author avails himself of the blue colour which 
the substance, when pure, strikes with alkalis, and the appearance of 
its hair-like crystals under the microscope. These occur in tufts ter- 
minating in cup-shaped expansions, and have the colour and lustre of 
bronze. Purpurogallin, like pyrogallic acid, gives Trommer’s re-action 
with cupric sulphate and. an alkali. 

Gum is the best substance to employ in the production of purpuro- 
gallin. When dropped in fragments into a solution of pyrogallic acid, 
it acts too intensely. The production of purpurogallin is best observed 
by taking 50 c.c. of solution containing 1 per cent. of gum, and adding 
0°2 per cent. of pyrogallic acid, which immediately dissolves, and almost 
at once communicates a yellowish colour to the solution. The solution 
gradually becomes more coloured, and in a few hours the formation of 
the crystals of purpurogallin is evident tothe naked eye. They appear 
first at the surface of the solution, then on the sides of the vessel, and 
lastly at the bottom. By frequently shaking the solution with air, the 
formation of the purpurogallin is hastened. It must be washed with 
water before it is treated with ammonia or other alkali, in order to 
obtain the blue colour. 

The author believes the action of extract of malt to be due to the 
gum which it contains. Gum, which has been purified by Neubauer’s 
hydrochloric acid process, fails, even after all hydrochloric acid has 
been removed, to act upon pyrogallic acid, and the two may be kept 
together for a long time with scarcely any change. When the solution 
becomes mouldy, some purpurogallin forms between the filaments of 
the fungus. From this the author concludes that the setting up of the 
process of oxidation is secondary to that of the process of vegetation. 
Treatment of gum with acetic acid does not destroy its activity towards 
either pyrogallic acid or guaiacum. Boiling the solution of gum also 
does not destroy its activity, but causes its effects upon both pyrogallic 
acid and guaiacum to be produced more slowly. 

The author considers that gum performs a similar function in the 
vegetable kingdom to that performed by blood in the animal kingdom, 
that is, that it serves as a carrier of oxygen. 

When 2 c.c. of fresh blood are mixed with 200 c.c. of water, and 
0°5 per cent. of pyrogallic acid added, a light, amorphous precipitate is 
produced; in a few moments the solution becomes gradually dark- 
coloured, and in 24 hours a considerable quantity of purpurogallin has 
separated, more especially if the solution has been frequently agitated. 
On filtering the solution and washing the precipitate, the first washings 
give a dirty brown colour with ammonia, but the after portions give 
the blue colour. The residue on the filter, treated with acetic acid and 
sal-ammoniac, gives, on evaporation, most beautiful hemin crystals. 
Fresh blood is more sensitive than old to pyrogallic acid. 

E. D. 
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Corallin. By H. Fresenius (J. pr. Chem [2], v, 184—206). 


THE author has obtained in well-formed crystals both the substance 
formed by Kolbe and Schmitt’s process of treating phenol with sul- 
phuric acid and oxalic acid, and that formed by Caro and Wanklyn’s 
process of treating rosaniline with nitrous acid, and found them to be 
different bodies. 

The essential part of the process of purifying the former substance 
consisted in combining it with magnesia, and afterwards decomposing 
the compound with sal-ammoniac. Crystallised from alcohol it forms 
filamentous, interlacing, scarlet, lustrous crystals; crystallised from 
glacial acetic acid, it forms magnificent prisms, red by transmitted, 
dark-green by reflected light, measurements of which by P. Groth are 
given in the paper. It is tolerably soluble in phenol, to a small 
extent in boiling chloroform and boiling benzene, and not at all in 
carbon bisulphide. Its melting point is 156°. The author believes that 
Kolbe and Schmitt found the melting point to be 80°, in consequence 
of the corallin examined by them containing considerable quantities 
of phenol. He believes the substance examined by Dale and 
Schorlemmer (Chem. Soc. J. [2], x, 74), which can be heated to 200°, 
without melting, and has the composition C..H,,O;, to be a different 
body. The impure corallin dissolved in an alkali becomes darker 
in colour when treated with potassium ferricyanide. As an alkaline 
solution of phenol is rendered of a dark colour by this reagent, 
the author attributes the darkening of the impure corallin to the 
presence of this body, and not to leucocorallin, as suggested by Caro 
and Wanklyn. 

The author deduces from his analyses the formula, CyH3s0.,; but he 
has ascertained that the gas which escapes during its preparation by 
oxalic acid is principally carbon dioxide; that therefore it is the 
nascent carbon monoxide from the oxalic acid which is the active sub- 
stance in its formation; and that, in confirmation of this conclusion, 
formic acid may be substituted for the oxalic acid, with production 
of apparently the same colouring matter. These observations have 
caused Kolbe to suggest, in a note to the author’s paper, that corallin 
is formylated phenol, having the formula C;H,O., the calculated 
numbers for which agree very well with the numbers obtained. Its 
formation on this view may be represented thus :— 


C,H,OH + CO = C, Ho } OH. 


When either phenetol or anisol is substituted for phenol, the author 
finds that corallin is still obtained, judging from its properties and 
composition in the crude state. The preparation of corallin also pro- 
ceeds equally well, whether the phenolsulphonic acid acted upon by the 
oxalic acid is the meta or the para variety. 

The author proposes to call Caro and Wanklyn’s rosolic acid pseudo- 
corallin. In the crystalline state it resembles corallin crystallised from 
alcohol, and is also like it in other of its properties. But its composi- 
tion is expressed by the formula, C.,HO); its melting point is about 
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158°, and, unlike corallin, its alcoholic solution is not decolorised by a 
concentrated solution of acid sodium sulphite. Caro and Wanklyn, 


from synthetical experiments, ascribed to it the formula, C2H,6V3. 
E. D. 


Colouring Matter of Cochineal. By C. Lirpermann and W. 
A. vaN Dorp (Ann. Chem. Pharm., clxiii., 97—120). 


THE first part of this paper relates to nitrococcusic acid, trinitro-cresol, 
and ruficoccin, an account of which has already appeared in this 
Journal [2], ix, 912. The authors have re-examined ruficoccin, which 
is a compound produced by heating carmine with concentrated sul- 
pkuric acid. They find, according to more recent analyses, that the 
formula of this body should be C,;HiO,, not CisH,.0,, as given in their 
former paper. It yields a calcium compound, C,,H,CaQ,, but they 
have been unable to obtain a definite acetyl derivative. 

By heating ruficoccin with zinc-dust, a solid crystalline hydrocarbon 
is obtained, which sublimes in white plates, with a melting point vary- 
ing between 183° and 188°. Its formula is C\yHy». It furnishes by 
oxidation a quinone, which melts at 250°. Anthraquinone, which it 
much resembles, melts at 275°. 

Another body formed at the same time as ruficoccin, by the action of 
sulphuric acid on carmine, appears to have the formula, C3;H2QO)3, and 
inasmuch as it yields, after heating with baryta-water, the same 
hydrocarbon as ruficoccin, it appears to contain the same carbon 
nucleus. ° 

By heating carmine with water to 200°, a dark resinous body was 
deposited, from which ether extracted a carmine-red powder, which 
differed from carmine-red by its total insolubility in water, and from 
ruficoccin by its extreme solubility in alcohol. This body, which the 
authors call ruficarmin, is another product of the condensation of 
carmine-red, and possesses the formula, C,¢6H,.Og. 

Although there is evidently a close connection between ruficoccin 
and ruficarmin, and the cocéinin, Ci.H,.O¢, of Hlasiwetz and Grabowski, 
attempts to obtain coccinin from these two bodies by reduction with 


sodium-amalgam, or by fusion with alkali, have not been successful. 
W. A. TF. 


Chinese Green (Lokao). By S. Cioez and E. Guiener (Bull. 
Soc. Chim. de Paris, xvii., 247—253). 


Attuouc#, for the dyer, Chinese green has lost much of its value since 
the introduction of the aniline colours, its chemical and tinctorial 
properties are well worth studying, as the following commencement of 
a research will show. 

The crude lokao is a lake containing 25 per cent. of mineral matter. 
If left in contact with water for some days, it ferments, and is partially 
reduced. The liquor is filtered, and the residue washed with cold 
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water, and dissolved in warm water, which it colours a reddish-violet. 
This solution, on exposure to air, throws down a blue precipitate, 
which, though purer than the original lokao, still leaves a considerable 
ash on ignition. Perfectly pure lokao is obtained by agitating the 
crude green with solution of ammonia carbonate, filtering, precipitating 
with alcoho], washing, and drying at 100°. The product is blue (confirm- 
ing the observation of Persoz, that ‘‘ Chinese green, when quite pure, is a 
blue’’), and is a compound of ammonia with the pure colouring matter 
(lokain). The analysis of ammonium-lokain gives numbers correspond- 
ing to the formula, (NH,)2Css;HeO3,. Lokain may be considered as a 
weak acid, and represented by the formula, C5.H¢sOx,. 

When ammonium-lokain is kept at 100° for some hours, it is trans- 
formed into an insoluble violet substance, which is also formed when 
crude lokao is fermented with yeast, but is best obtained by treating 
ammonium-lokain with warm dilute sulphuric acid, when it splits up 
into glucose (showing that lokain is a glucoside), and an insoluble 
residue (lokaétin), the composition of which may be expressed by the 
formula, C,,H,gOi, and the contact of which with a trace of ammonium- 
carbonate produces the violet before named (ammonium-lokaétin). 

Lokaétin, when heated with dilute nitric acid at 100°, splits up into 
oxalic acid and a substance giving an intense yellow coloration with 
alkali. With concentrated sulphuric acid, lokaétin is changed into a 
substance giving a deep blue with weak alkali. Its formula is C\sH,.Og, 
i.€., CygH gO minus 2H.0. 

Uses of Lokao, &e., in Dyeing.—(1.) The liquor obtained by digesting 
crude lokao with water, and filtering, dyes cotton a pale green, but gives 
to wool and silk only a very pale bluish-grey, similar to the tiut of 
some silks dyed by the Chinese. (2.) The deep violet ammonium- 
lokaétin may be fixed upon cotton without a mordant, and also upon 
silk and wool. (3). Ammonium-lokaétin, added to a bath of sodium 
thiosulphate, gives a liquor which dyes cotton a very pure sky-blue, 
permanent in sunlight, and fast when washed. 


B. J. G. 


New Synthesis of Diphenylketone. By M. Kottarirs and 
V. Merz (Deut. Chem. Ges. Ber., v, 447—448). 


DIPHENYLKETONE is formed, together with a small quantity of a sub- 
stance having a very high boiling point, by heating a mixture of 
benzene and benzoic acid with phosphorus pentoxide to 180°—200° :— 


C,;H, + C,H;.CO.0H = C,H;.CO.C,H; + H,O. 


By heating phosphorus pentoxide with benzoic acid alone, no ketone 


is formed, and benzene alone is not acted upon at all. 


C. S. 
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Synthesis of Mandelic Acid. By O. Mijtuer (Deut. Chem. Ges. 
Ber., iv, 980). 


THE compound of benzoic aldehyde and acid sodium sulphite is boiled 
for several hours with alcohol and potassium cyanide; potassium-sodium 
sulphite, KNaSO,, then separates, and the clear alcoholic solution on 
evaporation leaves a thick brown fluid similar in appearance to 
“balsam of Peru.” This is the impure nitrile of mandelic acid, 
C,H; 

CH.OH.C 
rating to dryness, and then adding water and barium carbonate, a 
solution of barium mandelate is obtained. This, evaporated to dryness 
washed with a mixture of ether and alcohol until it becomes white, and 
then decomposed by dilute sulphuric acid, yields a solution from which 
the mandelic acid may be extracted by agitating it with ether. It 
only requires recrystallisation from water to be obtained in a state of 


purity. 
C. E. G. 


N On boiling it with water and hydrochloric acid, evapo- 


Vanillic Acid. By P. Caruezs (Bull. Soc. Chim. de Paris, xvii, 
13—16). 


WueEn vanilla is kept for some time, it forms needle-shaped crystals, to 
which Stokkeby (Zeitschr. f. Chem., 1865, 467) gave the name of 
vanillic acid. The discordant results obtained by him and by other 
investigators convinced the author that impure specimens had been 
employed. When purified by solution in water, decoloration with 
charcoal, and two or three recrystallisations, the acid appears in colour- 
less transparent prisms, melting at 80°, very soluble in alcohol, ether, 
chloroform, bisulphide of carbon, fixed and volatile oils. One part 
dissolves in 83 of water at 15°; it is readily soluble in boiling water. 
Its formula is CsH,O;; it is therefore isomeric with anisic, formo- 
benzoic, methy]-salicylic, cresotic and oxytoluic acid. 

The lead, magnesium, and zinc vanillates are the only stable salts 
obtained. With iodine two substitution- products, C;H,IO; and 
C;H,1I.0; are formed; with bromine only the primary C;H;BrO;. By 
fusion with potash, oxyvanillic acid, CsH,Q,, is formed, which melts at 
169°, and gives an intense green coloration with ferric salts, whereas 
vanillic acid gives a blue ; its characteristics are otherwise very similar 


to those of that acid. 
B. J. G. 


Isomerism in the Benzoic Series. By F. Britsrern and A. 
KvuuHLBERG (Ann. Chem. Pharm., clxiii, 121—143). 


Txis paper is divided into the following sections :— 
I. Preparation of cinnamic acid (this Journal [2], x, 300). 
II. Nitro-cinnamic acids. 
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The para-acid has been already described (loc. cit.). By oxidation 
with chromic acid it yields para-nitro-benzoic acid. 

The metanitrocinnamic acid is much more difficult to purify than the 
para-acid. It is separated froin the latter by conversion into the ethyl 
ether. Ethyl meta-nitrocinnamate is very easily soluble in cold 
alcohol, whilst the corresponding para compound is almost insoluble. 
Meta-nitro-cinnamic acid is not very soluble in cold but easily soluble 
in boiling alcohol. It melts at 232°. 

The barium salt forms pale yellow microscopic needles, containing 
4H,0, which is almost wholly lost by exposure over sulphuric acid. 
The ethyl-ether by evaporation of its alcoholic solution appears as an 
oil which gradually crystallises. It melts at 42°. 

III. Nitro-hydrocinnamic acid (see this Journal, loc. cit.). 

IV. Meta-nitro-benzoic acid. 

This compound, which until now has been missing, is obtained by 
the oxidation of meta-nitro-cinnamic acid. It is very readily separated 
from the isomeric para-nitro-benzoic acid in consequence of its much 
greater solubility in water; 100 parts of water at 16°5° dissolve *611 
of the acid. 

In cold alcohol or ether it is very easily soluble. It melts at 141°, 
or at almost exactly the same temperature as the ortho acid. But com- 
parative experiments show that the meta acid is nearly three times 
more soluble in water than the ortho acid. 

The barium salt [C;H,(NO-.)O,],Ba.3H,O differs from the barium salt 
of the ortho acid by its ready solubility in water. 

Meta-nitro-benzoic acid reduced by tin and hydrochloric acid gives 
meta-amidobenzoic or anthranilic acid, of which the two sulphates 
containing H,O and 2H:;0 respectively, were analysed. 

By the action of nitrous acid, the amido-acid was converted into 
salicylic acid, which was identified by its appearance, solubility, melting 
point and reaction with ferric chloride. 

V. Nitro-a-toluic acid. 

Radziszewski, by nitration of a-toluic acid, obtained two nitro deriva- 
tives of which the one gave by oxidation para-nitrobenzoic acid, the 
other ortho-nitrobenzoic acid. The authors have repeated this experi- 
ment, but find that the supposed ortho acid is a mixture. Reduced by 
tin and hydrochloric acid and the resulting amido acid treated with 
nitrous acid, it furnished scarcely anything but salicylic acid; whence 
it is to be inferred that, by nitrating «-toluic acid, a meta- in addition 
to a para-derivative is obtained. 

VI. Indol. Baeyer and Emmerling succeeded in producing this 
body by fusion of nitro-cinnamic acid with caustic potash and iron 
filings, The authors, in repeating this experiment with pure para- and 
meta-nitro-cinnamic acids, have ascertained that it is the latter only 
which yields indol. 

VII. Nitrophenyl]-chloro-lactic acid (this Journal, loc. cit.) 

VIII. Tyrosine. This body appears to have the constitution ex- 


pressed by the formula— 


HO 
CoH { C,H,(NH,).CO;H. 


VOL. XXV. 
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In this case the synthesis of tyrosine would be realised by first con- 
verting para-nitro-cinnamic acid into para-oxycinnamic acid. 

From this the hypochlorous acid compound, of which the correspond- 
ing nitro derivative has been described, might be produced, and the 
following series of reactions effected :— 


HO - HO 
Cm,0con + B00= CoH { C,H,C10.CO,H. 


HO _ HO 
C,H,c10.co,H +t BH: == GH) ¢.H.Ho.co,n + HCl 


HO fi a 
G.nH0.com + HCl = GLY Croco + #0. 
HO 7 oe 

C.H,cl.co,H + Ns CoH | Ct, NH,.CO.H + HCl. 


Tyrosine. 


W. A. F. 


Metanitrocinnamic Acid and Metanitrobenzoic Acid. By 
F. Beritstern and A. Kunipera (Zeitschr. f. Chem., vii, 616— 
618). 


CruDE nitrocinnamic acid is a mixture of two isomerides, of which the 
para-acid is easily obtained in a pure state. To obtain the pure meta- 
acid, that portion of the crude acid which is most soluble in alcohol, is 
converted into the ethylic ether, and the latter is treated with small 
quantities of ether or alcohol, which dissolve the more soluble ether of 
the meta-acid. The crude ether obtained by evaporating these solu- 
tions is repeatedly treated in the same way until it is pure. 

Meta-nitro-cinnamic acid is insoluble in water, sparingly soluble in 
cold, more freely in boiling alcohol. It melts at 232°, and sublimes 
with partial decomposition. [C,H;(NO.)O,]|,Ba +. 4H,0 erystallises in 

ale yellow microscopic needles, rather freely soluble in boiling water. 
| CpyHg(NO2)O,|,Ca + 2H,O.forms pale yellow needles, and is more 
soluble than the barium-salt. The lead salt is but sparingly soluble in 
water and alcohol. The ethylic ether C,H,(NO,)O,.C.H; separates 
from a hot solution as an oil, which slowly crystallises ; on spontaneous 
evaporation of the cold solution, it is obtained in long, thin needles, 
smelting at 42° and readily dissolving in alcohol, ether, benzene or 
carbon disulphide. The methylic ether is readily soluble in boiling 
alcohol, sparingly in boiling water, and crystallises from the latter 
solution small needles melting at 72°—73°. 

Metanitrocinnamic acid is readily oxidised by chromic acid to meta- 
nitrobenzoic acid; as the latter is much more soluble than the para- 
acid, the crude nitrocinnamic acid may be used for its preparation. 
Metanitrobenzoic acid crystallises from water in small needles, readily 
soluble in cold alcohol and ether. It melts at 141°, the same tempera- 
ture at which orthonitrobenzoic acid melts, but it differs from the latter 
by being more soluble in water (100 parts of water dissolving at 16°5°, 
0°61 parts of the meta-acid and only 0°235 of the ortho-acid) ; the 
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barium and zinc salt of the former are also more soluble than the salts 
of the ortho-acid. 

[C;H,(NO,)O,],Ba + 3H,O forms radiated crystalline groups. 

[C,H,(NO,)O,|,Ca + 2H,0 is very soluble in water and crystallises 
in small, thin needles. [C;H,(NO.)O,]Pb + H,O is sparingly soluble 
in cold water and crystallises in small brilliant prisms. The zinc salt 
is obtained as a syrup which gradually crystallises. The ethyl-ether 
melts at 30°, and the amide crystallises in short needles. 

That this nitro-acid belongs to the meta-series was proved by con- 
verting it into anthranilic acid and salicylic acid. 

Baeyer and Emmerling obtained indol by heating para-nitrocinnamic 
acid with potash and iron filings; but on repeating these experiments, 
the authors found that the pure para-acid does not yield a trace of 
indol, whilst the meta-acid is easily converted into this compound, 
which as is known, belongs to the meta-series. 

Radziszewsky prepared from a-toluic acid, two isomeric nitro-acids, 
one being the para-compound and the other, as he believed, the ortho- 
acid ; but the latter is meta-nitro-«-toluic acid, as on oxidation it yields 
metanitrobenzoic acid, which was converted into anthranilic acid and 
salicylic acid. 

The mononitro-products of toluene, cinnamic acid and a-toluic acid 
show that when a para-compound is produced, a meta-compound is 
always formed at the same time. 


C. S. 


On Amidodracylic and Carboxamidodracylic Acids. By Prrer 
GRieEss (J. pr. Chem. [2], v, 369—371). 


THESE two acids are obtained by fusing a mixture of urea and amido- 
dracylic acid. 


Uramidodracylie acid, CH ( by.) O2, crystallises in anhydrous, 
3 


white plates, difficultly soluble even in boiling water. It is obtained 
with these properties, however, only when very small quantities of 
material are operated upon; if more than 3 grams of the two sub- 
stance be fused together, the product crystallises in minute, round 
forms which, when viewed under the microscope, are seen to bear a 
certain resemblance to yeast cells. All attempts to obtain these two 
modifications similarly crystallised have been unsuccessful; both, how- 
ever, yield exactly the same products of decomposition. The latter 
modification is also obtained by the action of potassium cyanate on 
amidodracylic hydrochloride. 
C:HsHlyo 
Carboramidodracylic acid, (CO) . 
C,H;Hs NO, 
resemblance to the isomeric carboxamidobenzoic acid. It crystallises 
in minute needles, which are insoluble in all neutral solvents. 
On fusing anthranilic acid with urea, no uramido-acid is obtained, 
but the following decomposition occurs :— 


C,H,NO, a COH,N, = sH,N2O, + NH; + H,0O. 
3c 2 


. This acid bears the greatest 
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The compound C,H,N.0, is identical with the product of the action 
of hydrochloric acid on the ether produced by treating an alcoholic 
solution of anthranilic acid with cyanogen. ioe 

H. E. A. 


On Uramidodinitrophenylic Acid and some of its Derivatives. 
By P. Grigss (J. pr. Chem. [2], v, 1—6). 


On adding picramic acid to an equal qnantity of fused urea, ammonia is 
evolved, and the whole soon solidifies to a brown mass. This is dissolved 
in dilute ammonia and hydrochloric acid added to the solution. The 
new acid is thereby precipitated and may be purified by repeated 
crystallisation from boiling water. Its formation is thus represented :— 


C;H;N;0; + COH,N, = C,H.NiO- + HN. 


Uramidodinitrophenylic acid, C7HgNsO. = cH T \ x] o¥0,.0, 


is soluble with difficulty in boiling water and crystallises out on cooling 
in long, narrow plates of a bright yellow colour. It is readily soluble 
in hot alcohol, and yields crystalline salts with bases. Its barium salt 
forms blood-red needles, and its silver salt, C;H;N,O,.Ag, is a reddish- 
yellow amorphous precipitate. 


Amido-wramidonitrophenylic acid, O}H.N,O,= CsH,(NH;) Ka N.] 


(NO,)O, is prepared from the acid just described by treating it with 
ammonium sulphide. The blood-red solution is carefully decomposed 
by hydrochloric acid and the precipitate treated with hot water. After 
separation of the sulphur by filtration, the solution is first rendered 
alkaline by ammonia and then acidified with acetic acid. The acid 
thus obtained crystallises in reddish-brown needles, which are soluble 
with difficulty both in hot water and alcohol, and scarcely soluble in 
ether. It forms compounds both with acids and bases, the latter being 
very stable. The hydrochloric acid compound, C;HsN,O,.HCl, is pre- 
cipitated in white, glistening scales on adding concentrated hydro- 
chloric acid to a solution of the new acid in warm dilute hydrochloric 
acid. It is readily soluble in pure water. On mixing a hot concentrated 
ammoniacal solution of amido-uramidonitrophenylic acid with barium 
chloride, the barium compound (C,;H,N,0,).Ba + 3$H,0, is precipi- 
tated in steel-blue glistening needles, which are readily soluble in hot 
water and but slightly in the cold. 

Amido-carboxamidonitrophenylic acid, C;H;N;0,.=C.H3(NH2)[ (CO)N] 
(NO,)O. On boiling the hydrochloric acid solution of amidouramido- 
nitrophenylic acid for a quarter of an hour, ammonia is eliminated, and 
on cooling solidifies to a pulp of crystals, consisting of the new acid. This 
acid dissolves with difficulty in boiling water, and crystallises therefrom 
in golden-yellow needles. It is much more soluble in alcohol than in 
water, but only slightly soluble in ether. This acid, like the preceding 
one, combines both with acids and bases, but the former compounds are 
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very unstable. The hydrochloric acid compound, C;H;N;0,.HCl + H,O, 
formed by dissolving the acid in hot, moderately concentrated hydro- 
chloric acid, crystallises in white glistening plates, which at 100° lose 
both their water and hydrochloric acid, leaving pure amidocarbox- 
amidonitrophenylic acid. The barium salt, (C;H,N;0,)2Ba, forms 
yellow difficultly soluble needles. 

Diamidocarboxamidophenylic acid, C;H;N,0.=C;H;(NH2)2[ (CO)N JO. 
Amidocarboxamidonitrophenylic acid, when treated with tin and hydro- 
chloric acid, yields a very difficultly soluble tin double salt of the new 
acid. On decomposing this with sulphuretted hydrogen, the hydro- 
chloric acid compound of the new acid, C;H;N;0,.HCl, is obtained in 
white plates, which become brown when exposed to the air in the moist 
state. The free acid, prepared from this by the addition of ammonia to 
its solution in boiling water, forms needles which are difficult to obtain 
colourless, as they oxidise and become brown on exposure to the air. 
This acid is but very slightly soluble in boiling water, and still less so 
in alcohol or ether. It combines with mineral acids, forming monacid 
compounds, and dissolves in potash-solution and in baryta-water, but 
is precipitated again by carbonic acid. cna 


On Chrysanisic Acid. By H. Satxowsxy (Ann. Chem. Pharm., 
elxiii, 1—64). 


CurysaNIsic acid was discovered by Cahours in 1845 (Ann. Chim. 
Phys. [3], xxvii, 454). He obtained it by treating nitranisic acid * 
with fuming nitric acid and exhausting the product with ammonia in 
order to separate it from di- and trinitroanisol, which are also formed 
in large quantity at the same time. Cahours assigned to chrysanisic 
acid the formula, C;H;N;0;, and regarded it as methylated picric acid ; 
but Beilstein and Kellner found afterwards that the true formula of 
this acid is C;H;N;0, (Ann. Chem. Pharm., exxviii, 164); their 
researches, however, do not give any clue as to the constitution of the 
chrysanisic acid. The author undertook therefore a new investigation 
of this interesting body, and found that it is nothing but dinitroamido- 
benzoic acid, C.H,(NO2).(NH,)CO.H, as the following reactions 
rove :— 

(1.) By reduction with tin and hydrochloric acid it is converted 
into triamidobenzoic acid, CsH2(NH:);CO.H, which by the action of 
heat is resolved into carbon dioxide and triamidobenzene, CsH3(NHz2);. 

(2.) By heating chrysanisic acid with fuming hydrocbloric acid, it is 
converted into trichlorobenzoic acid, CsH2Cl3.CO.. 

(3.) By the action of nitrous acid, a dinitrooxybenzoic acid, 
C.H.(NO,)(OH)CO.H, is obtained; the same transformation is 
effected by the action of caustic alkalis. 


* In the translation of Cahours’ paper in Liebig’s Annalen it is said that Cahours 
used “anisic acid,” and the same mistake occurs in Gmelin’s Handbook. The 
author has convinced himself that only nitroanisic acid can be converted into chrys- 
anisic acid, and that anisic acid does not yield a trace. 


714 ABSTRACTS OF CHEMICAL PAPERS. 


The formation of chrysanisic acid shows that it cannot be a direct 
product of the action of nitric acid upon nitroanisic acid; it is formed 
only by the action of ammonia upon the crude product, which con- 
tains dinitroanisic acid, the latter being acted upon according to the 
following equation :— 


CeH.(NO,)2(CH;0)CO.H + NH; = C.H.(NO.).(NH,)CO.H 
+ CH;OH. 


Pure chryanisic acid, prepared according to Cahours’ method, melts 
at 259°, and not, as Cahours states, at a gentle heat. It crystallises 
from alcohol in small shining rhombic plates and from hot water in 
hair-like fasciculated needles. It is not quite insoluble in cold water, 
but insoluble in dilute acids. 

By adding a small quantity of chrysanisic acid, or of one of its salts, 
to an alcoholic potash-solution, an almost black colour is produced, 
which disappears on standing and quickly on addition of water. This 
reaction may be used for the detection of this acid ; the dark compound 
formed is perhaps C;H,(NO.).NHK.CO.K. 

Methyl chrysanisate is obtained by heating the silver salt with methyl 
iodide ; it crystallises from alcohol in small plates, melting at 144°, and 
having a metallic-golden lustre. 

Triamidobenzoic acid, CsH,(NH:);CO.H, crystallises from a hot 
aqueous solution in fine shining needles, which in the pure state 
are almost colourless, but generally have a chocolate colour. It is 
sparingly soluble in cold water and nearly insoluble in alcohol and 
ether; the solution has an acid reaction. It combines not only with 
bases, but also with acids. 

The hydrochloride, CsH.(NH,);CO.H.2HCI, is obtained by treating 
the liquid, after reduction, with hydrogen sulphide. It is very readily 
soluble in water and crystallises in silver-grey needles; the aqueous 
solution undergoes decomposition on exposure to the air, with separation 
of brown amorphous flakes. With platinic chloride it does not give a 
double salt, but a black residue; it combines however with stannous chlo- 
ride; this compound, having the composition C,;H,(NH,);CO.H.2HCI. 
SnCl, + 33H,0, is obtained on evaporating the product of reduction and 
forms monoclinic crystals. The sulphate, C;H.(NH.);CO,.H.H.SO,; + 
H,0, forms hard brownish crystals, sparingly soluble in boiling water. 
The nitrate, CsH,(NH_);CO,.H.2HNO;, crystallises in small rhombic 
six-sided brown plates, and is moderately soluble in cold water. The 
oxalate is obtained in fasciculated needles on mixing the hot concentrated 
solutions of the two acids. 

The salts of the alkali-metals and magnesium could not be obtained 
in crystals. Calciwm triamidobenzoate, [C>H2( NH,)3CO,]|,Ca, is obtained 
by neutralising the acid with lime carbonate, and forms brown, hard 
crystalline crusts. Zinc triamidobenzoate, [Cs5H2(NH:)3CO, ],Zn + 6H.0, 
forms hard, light-brown shining crystals. 

The aqueous solution of triamidobenzoic acid does not dissolve lead 
oxide, but on evaporating it with lead acetate small shining prisms 
separate out, which, when once formed, are quite insoluble in water. 
The solution of the free acid is precipitated by copper, silver, and 
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mercuric salts; ferric chloride produces a violet-brown precipitate, the 
solution containing ferrous chloride. 

Triamidobenzene, CsH3(NHz2)3, is obtained by distilling a mixture of 
the acid with powdered glass. It is a crystalline solid, the colour of 
which varies between flesh-colour and chocolate. It is readily soluble 
in water, alcohol, and ether, and remains on evaporation as a radiate 
crystalline mass, melting at about 103° and distilling at 336° (corrected), 
and readily sublimes at a much lower temperature. The aqueous solu- 
tion has a strong alkaline reaction, and gives with ferric chloride first a 
violet and then a brown precipitate, and with hypochlorites and nitrites 
brown precipitates. It reduces an ammoniacal silver-solution in the 
cold. On dissolving triamidobenzene in concentrated sulphuric acid 
and adding a trace of nitric acid, the liquid assumes first a dirty green 
colour, which soon changes into a fine blue and disappears on standing 
or by diluting with water. The same reaction is shown by triamido- 
benzoic acid. 

Triamidobenzene combines with two equivalents of an acid forming 
very stable salts. Triamidobenzene hydrochloride, C;H3(NHz,)3.2HCl, 
crystallises in shining needles; it is very soluble in water, but only 
sparingly in concentrated hydrochloric acid. The hydriodide is also 
readily soluble and forms long radiate needles. T'riamidobenzene sul- 
phate, CsH3(NH,)3H2SO, + 2H,0, crystallises in large plates. 

Trichlorobenzoic acid, Cg5HyCl;.CO,H, is obtained by heating chrysa- 
nisic acid with concentrated hydrochloric acid for 9 hours to 200°—210°. 
On opening the tubes, currents of nitrogen and carbon dioxide escape, 
and the residue contains ammonium chloride and some nitro-products. 
Pure trichlorobenzoic acid crystallises from dilute alcohol in pure white 
needles, melting at 203° but subliming at a lower temperature; it is 
almost insoluble in cold and sparingly soluble in hot water. Silver 
trichlorobenzoate, CsH,Cl;.CO,Ag, is a white precipitate, crystallising 
from boiling water in microscopic needles, Calciwm trichlorobenzoate, 
(C.H,Cl;.CO,).Ca + 6H,0, is but slightly soluble in cold water and crys- 
tallises from a hot solution in small shining needles. Bariwm trichloro- 
benzoate, (CgsH2Cl;.CO.)2,Ba + 4H,O crystallises from a hot solution in 
small prisms. The ethyl ether is insoluble in water and crystallises 
from alcohol in fine needles, melting at 86°. 

Trichlorobenzoyl chloride, CsH,Cl;.COCI, is obtained by the action of 
phosphorus pentachloride on the acid. It is readily soluble in ether, 
benzene, and carbon disulphide, and forms hard prisms, melting at 36°; 
it has a faint but penetrating smell. 

Trichlorobenzamide, CsH.Cl;.CO.NH2, is produced by heating the 
chloride with ammonia. It is readily soluble in alcohol and ether and 
crystallises in very small needles, melting at 176°. 

The reaction by which this trichlorobenzoic acid (which is isomeric 
with the known acid) is formed, is the first example of the replacement 
of amido- and nitro-groups by chlorine. 

Dinitro-orybenzoic acid, CsH2(NO:).(OH).CO.H, is produced by the 
action of nitrous acid on a boiling solution of chrysanisic acid, and by 
boiling this acid with caustic alkalis— 

C.H.(NO.),NH2.CO.H + ars” edaaaiees + NH; 

+ H,O. 
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It crystallises from hot water in large, thin rhombic plates, having a 
light-yellow or bronze colour and a very peculiar appearance, consisting 
of a number of smaller plates grown parallel one above another. From 
alcohol it crystallises in long octagon plates, grown together in cross- 
shape. It melts at about 235°—237°, and forms two series of explosive 
salts. 

The neutral potassium salt, C>sH2(NO.),.0K.CO.K + 2H,0, forms 
orange-red triclinic crystals with a greenish lustre, and is readily solu- 
ble in water. The acid potassium salt, CsH.(NO,)20H.CO.K, is much 
less soluble, and crystallises in small shining yellow plates. 

The neutral barium salt, [C;H2(NO2),0.CO,],.Ba + 7H,0, crystallises 
in shining dark yellow needles. The acid salt, [CsH.(NO,),.0H.CO |,Ba 
+ 5H,0, forms fine long yellow needles grouped in stars or in rhombic 
plates. The neutral silver salt, CH2(NO.)OAg.CO,Ag, is obtained by 
boiling the aqueous solution of the acid with silver carbonate, and 
crystallises in brown needles. The acid salt obtained in a similar way 
forms shining orange needles. 

The acid ethyl-ether, CsH.(NO,)OH.CO.(C,H;), is produced by pass- 
ing hydrochloric acid gas into an alcoholic solution of the acid. It is 
almost insoluble in cold water, and crystallises from hot water and 
alcohol in needles melting at 87°. It is a monobasic acid and decom- 
poses carbonates. The potassiwm-salt, CsH,(NO2)OK.CO,(C.H);, forms 
small yellow needles, and the silver-salt crystallises from hot water in 
yellowish red needles. 

That this ether has really the constitution assigned to it is proved by 
the fact that it is not decomposed by boiling it with ammonia; but 
nitro compounds containing the group OC,H; in the aromatic nucleus 
under these circumstances, readily exchange this group for NH, 
whilst those containing the group CO,C.H;, are either not acted upon 
at all, or exchange the alcohol-radical for NH,. 

The diethyl ether, CsH,(NO2),0(C.H;).CO.(C.H;), is most readily 
produced by heating the silver salt of the acid ether with ethyl iodide. 
It is readily soluble in alcohol, and crystallises in thin needles or small 
plates melting at 59°. : 

This acid is isomeric with.dinitrosalicylic acid, and, apparently, not 
identical with Barth’s dinitroparaoxybenzoic acid, although it has the 
groups HO and COOH in the same position as the latter. 

Dinitroxybenzoic acid is easily reconverted into chrysanisic acid by 
heating the diethyl-ether with aqueous ammonia to 100°. This re- 
action gave the clue to the mode of formation of the acid, which 
cannot be formed by the action of nitric acid on nitroanisic acid. 
That the product thus obtained does not contain any chrysanisic acid, 
before treatment with ammonia, is proved by the fact that it is not 
coloured black by caustic potash-solution, but assumes a fine red colour, 
indicating the presence of the group OCH; or OC,H;, and on heating no 
ammonia is evolved. It contains dinitroanisic acid, CsH,(NO2)20CHs. 
CO.H, which can be isolated by treatment with a dilute solution of 
sodium carbonate and precipitation with hydrochloric acid. This acid 
crystallises from alcohol in thin, faint-yellow needles, and from hot 

water in large shining needles, melting at 173°. Alkalis decompose 
‘+ at once, with formation of dinitrooxybenzoic acid. In dilute 
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ammonia it dissolves without decomposition, but on allowing the solu- 
tion to stand, or by using stronger ammonia, it is converted into 
chrysanisic acid. 

Potassium dinitroanisate, CsH,(NO,),0CH;.CO.K + H,0, is formed 
by saturating the acid with potassium bicarbonate. It is very soluble 
in water, and crystallises in yellow needles. The silver-salt is anhy- 
drous, and crystallises from hot water in thick fascicles of nearly colour- 
less needles; by heating it with ethyl iodide the ether is obtained, 
which crystallises from a hot alcoholic solution in shining monoclinic 
prisms. 

By boiling chrysanisic acid with nitric acid, itis converted into picric 
acid, as Cahours has already found. Dilute sulphuric acid acts only at 
200°, when the chrysanisic acid is completely destroyed, with forma- 
tion of ammonium sulphate and carbonaceous matter. By the action of 
potassium cyanide it is converted into a compound belonging to the 
group of “isopurpuric acids ;” the potassium salt is a brick-red powder. 

Kellner and Beilstein describe an isomeride of chrysanisic acid, 
which is formed at the same time as the latter, but the author has 
found that this 8-chrysanisic acid is identical with chrysanisic acid. 


Two New Isomeric Sulpho-Acids of Amidobenzoic Acid. By 
PererR Grigss (J. pr. Chem. [2], -v, 244—247). 


Ir a solution of amidobenzoic acid in fuming sulphuric acid be heated 
to about 170°, it soon solidifies to a dirty-white crystalline mass, which 
is a mixture of two isomeric acids of the formula C;H;(NH,)O,.SO; ; 
these are readily separated by fractional crystallisation of the barium 
salts. 

From the more soluble salt, which has the composition C;H;(NH,)O.. 
SO;Ba + 3aq., the free acid is obtained by decomposition with hydro- 
chloric acid; it is anhydrous, and forms white, six-sided plates, very 
difficultly soluble in water, alcohol, and ether. 

The second acid, obtained from the less soluble barium salt, 
C,H;(NH:)O,.SO;Ba + 2aq., crystallises with one molecule of water in 
long, narrow, four-sided plates, moderately soluble in hot water. 

The same two acids are produced when cyanamidobenzoic acid 
(Zeitschr. f. Chem., 1867, 534) is acted upon by fuming sulphuric acid. 

Limpricht and Uslar have prepared an amido-sulphobenzoic acid by 
reduction of nitrosulphobenzoic acid; probably this acid is isomeric 
with the above. 

H. E. A. 


The Sulpho-Acids of Aniline Blue. By C. Buxx (Dent. Chem. 
Ges. Ber., v, 417— 422). 


Tue author has prepared four different sulpho-acids by the action of 
concentrated sulphuric acid upon aniline blue. 

1. Triphenylrosaniline-monosulphonic acid. 

By dissolving triphenylrosaniline hydrochloride in strong sulphuric 
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acid, heating the solution to 30° for 5—6 hours, and adding water, a 
dark blue bulky precipitate is obtained, which, when dried on the water- 
bath, appears as small grains with a metallic lustre— 


CaoHi6(CoHs)sNs + H2SO, = CxHie(CeHs)2.(CsHiSO;H)Ns + H20. 


This is the monosulphonic acid, which forms with alkalis salts easily 
soluble, with the earths and heavy metals salts difficultly soluble in 
water. 

The sodium salt is known as “ Nicholson’s blue.” 

Solutions of the salts of this acid are all strongly coloured, the colour 
being increased by acidifying the solution, thus setting free the sulpho- 
acid. 

By the action of reducing agents upon this acid, leucaniline is 
produced. 

2. Triphenylrosanilinedisulphonic acid ; and 3, trisulphonic acid. 

These acids are simultaneously produced by heating a solution of 
triphenylrosaniline hydrochloride in six times its weight of strong sul- 
phuric acid to 60° for 5 hours, and adding water, when there forms a 
blue flocculent precipitate, consisting chiefly of the di-sulpho-acid ; from 
the filtrate hydrochloric acid or common salt precipitates the tri-sulpho- 


acid. 
The di-acid forms easily soluble salts with alkalis; the sodium salt 
is known as “soluble blue.’’ Its salts are more soluble than, and are 


thus distinguished from, those of the monosulphonic acid. 

4. Triphenylrosaniline-tetrasulphonic acid. 

Produced by digesting at 140° for several hours a solution of aniline 
blue in 10 times its weight of fuming sulphuric acid, adding water, pre- 
cipitating excess of sulphuric acid by means of lead carbonate, filtering, 
evaporating the filtrate, and decomposing the lead salt thus formed. 

The acid is easily soluble in water; the solution evaporated on the 
water-bath yields an amorphous mass with metallic lustre; with metals 
it forms salts very soluble in water, generally insoluble in alcohol. 
By reducing the lead salt with ammonium sulphide, the corresponding 
leucaniline is produced. 

The author has also prepared the sulpho-acids of aniline violet; these 
are in their chemical and physical properties exactly analogous to the 
acids already described, but are somewhat more difficult to prepare. A 
sulpho-acid of ethylphenylrosaniline has also been prepared, but as yet 
the author cannot definitely give its composition. 


M. M. P. M. 


On the Action of Liquid Phosgene upon some Amides. By 
E. Scumipt (J. pr. Chem. [2], v, 35—66). 


WHEN urea is heated with an excess of phosgene in sealed tubes for 
two days to 100°, the following reaction takes place :— 


2(NH,.CO.NH.) + COC], = NH,.CO.NH.CO.NH.CO.NH, + 2HCI. 


Carbonyl urea, CsH,N,O;, thus formed is a bulky white powder, con- 
sisting of microscopic needles, which are very sparingly soluble in cold 
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water, and more freely in boiling water; in cold alcohol it is almost 
insoluble. Heated on platinum foil it is resolved into ammonia and 
cyanic acid. On heating it slowly in a test-tube, it yields ammonia and 
cyanuric acid. It is soluble in concentrated acids, but does not combine 
with them. Neither does it form compounds with salts or bases, with 
the exception of mercuric oxide. The compound C,;H,N,O; + H,O is 
obtained as a crystalline precipitate, which is insoluble in water, and 
decomposed by dilute acids. 

Carbonyl-urea is further acted upon by phosgene when the two sub- 
stances are heated up to 150°—160°, hydrochloric acid being formed, 
and a crystalline body, which was found to be a mixture of dicyanic 
and tricyanic (cyanuric) acids. 

The dicyanic acid could not be obtained in a pure state.* 

By heating biuret and phosgene to 60° for 12 hours, carbonyl-dibiuret, 
CsH;N,O;, is formed. 


2(NH..CO.NH.CO.NH,) + COCI, = 
NH,.CO.NH.CO.NH.CO.NH.CO.NH.CO.NH, + 2HCIl. 


Carbonyl-dibiuret is a light, white crystalline powder, which is a 
little more soluble in water than carbonyl-urea, but almost insoluble in 
alcoho]. It is soluble in alkalis and strong acids. When heated on 
platinum-foil it decomposes into carbon dioxide, ammonia, and cyanic 
acid, and when it is slowly heated in a small flask, ammonia and carbon 
dioxide are given off, and a residue containing urea, cyanuric acid, and 
ammelide is left behind. 

On passing nitrous acid through a warm solution containing an 
excess of carbonyl-dibiuret, carbon dioxide is evolved, and as the liquid 
cools, urea nitrate crystallises out, mixed with a little cyanuric acid and 
ammonium nitrate. On boiling it with concentrated hydrochloric 
acid or potash-solution, it decomposes into ammonia, carbon dioxide, 
and cyanuric acid, whilst when boiled with baryta water, it yields 
carbon dioxide, cyanuric acid, and urea. Like carbonyl-urea it com- 
bines only with mercuric oxide; the compound C;H,N,O; + 3HgO is a 
white bulky powder. 

By the further action of phosgene upon carbonyl-dibiuret, it is 
resolved into two molecules of cyanuric acid : 


C;H,N,0; + COCI, — 2C;H;N;0; + 2HCI. 
Phosgene and urea act on each other at 100°, no parabanic acid 


being, however, formed, as might have been expected, but carbonyl- 
urea— 


2C.H,N,O, + COCI. a CO + 2HCl + C;H,N,Os. 


Phosgene and benzamide heated together to 160°—170°, yield car- 


* By heating urea with cyanogen iodide, Poensgen (Ann. Chem. Pharm., cxxviii, 
345) obtained a compound called cyan-urea, which by the action of nitrous acid 
yielded dicyanic acid. Hallwachs doubts the existence of these compounds, and 
believes that the former compound is only impure ammelide, and the latter cyanuric 
acid. The author therefore repeated Poensgen’s experiments, and found Hallwachs’ 


supposition correct. 


720 ABSTRACTS OF CHEMICAL PAPERS. 


bon dioxide, benzoyl chloride, benzonitrile, and carbonyl-dibenzamide, 
CisHi,N20;, the latter compound formed according to the equation— 


H 


2(C.H;.CO.NH,) + COCL = oar con CO + 2HCl. 
H 


Carbonyl-dibenzamide is sparingly soluble in water, more freely in 
alcohol, and crystallises in fine silky needles. On boiling it with con- 
centrated acids, it is decomposed into ammonia and benzoic acid, and 
when boiled for a long time with caustic potash-solution it yields 
carbon dioxide and benzamide. 


Carbonyl-diacetamide, aon oO? is formed by heating acetamide 
and phosgene to 50°. It crystallises in rhombic needles; water and 
alcohol dissolve it but slowly in the cold, freely at a higher tempera- 
ture. It melts when heated, and sublimes without decomposition. 

By boiling it with concentrated acids, and with alkalies, it suffers 
similar decompositions as carbonyl-dibenzamide. 7 


The Sulpho-urea corresponding to Pseudotoluidine. By 
EK. Grirarv (Deut. Chem. Ges. Ber., iv, 985). 


WHEN pseudotoluidine is heated on the water-bath with carbon bisul- 
phide in alcoholic solution as long as hydrogen sulphide continues to 
escape, sulphocarbopseudotoluidine separates out, partly during the 
reaction, but more abundantly on cooling. This compound, when 
recrystallised from alcohol, forms white, woolly needles, extremely 
soluble in alcohol and ether, melting at 165° (uncorr.), and giving by 


analysis numbers agreeing with the formula CS { NHOH’S: 
H. 


Quinamine, a new Cinchona-alkaloid. By O. Hxssr (Deut. 
Chem. Ges. Ber., v, 265). 


THE new alkaloid has been discovered in the bark of Cinchona 
succirubra, now cultivated extensively in India. The process by which 
its isolation has been effected is not given, and the author has not yet 
analysed it. Quinamine is described as crystallising in delicate, asbes- 
tiform, anhydrous prisms. It is easily soluble in ether, alcohol, and 
petroleum spirit, slightly so in dilute alcohol, but is insoluble in water 
and in alkaline solutions. Its alcoholic solution is alkaline, and 
neutralises acids. The hydrochloride is amorphous; the neutral sul- 
phate crystallises with difficulty in six-sided scales and short prisms. 
The platinum-salt is a yellow, amorphous, very soluble precipitate, 
which can be obtained only from a concentrated aqueous solution of 
the hydrochloride. The gold-salt is a yellowish-white amorphous pre- 
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cipitate, which immediately becomes purplish-red from separation of 
old 
Solutions of quinamine exhibit no fluorescence; neither do they give 
any green colour with chlorine and ammonia. The alkaloid melts at 
172°, and crystallises again on cooling in radiated masses. Continued 
heating, however, renders it brown and amorphous. ~ 
W. A. T. 


Formation of Quinidine from Quinoidine. By J. pre VriJ 
(Chem. Centr., 1872, 152). 


Tuts method depends upon the difficult solubility of the double tartrate 
of quinidine. 100 grams of quinoidine are dissolved in 50 grams of tar- 
taric acid, and 200 grams of water, and the solution is briskly agitated 
and set aside. In a few days a mass of crystals forms, which is pressed 
between folds of linen, dissolved in fourteen times its weight of water, 
and the solution filtered while hot. Double tartrate of quinidine 
crystallises out and is easily purified. 
M. M. P. M. 


The so-called False Cinchona Barks. By F. A. Firivckicer 
(Chem. Centr., 1872, 152). 


THE author refers to Hesse’s alkaloid, paytine, C2,H»~N2O + HO, ob- 
tained from Quina blanca. This bark the author has investigated, and 


says it is a new substance not hitherto seen in the market. 

This alkaloid, differing from cinchonine only by the addition of 
one atom of carbon, and crystallising in a manner very like that in 
which cinchonine crystallises, is yet obtained from a so-called false 
cinchona bark. 

This classification of false and true barks requires, in the author’s 


opinion, to be altered. 
M. M. P. M. 


Contributions to the knowledge of the Opium Bases. By 
O. Husse (Ann. Chem. Pharm., Suppl. Bd., viii, 261, Zeitschr. f. 
Chem. [2], vii, 641). 

Tue author has examined the mother-liquors obtained in the Robert- 

son-Gregory method of morphine extraction (conversion into hydro- 

chlorides by addition of calcium chloride to the opium extract, and 
crystallisation of the morphine, pseudomorphine, and codeine salts 
from the liquor). On addition of excess of ammonia to the mother- 
liquor diluted with its own bulk of hot water, an inconsiderable 
resinous precipitate of lanthopine is produced, the other bases remain- 
ing in solution. By agitation of the filtrate with ether, and of the 
ethereal extract with acetic acid, a mixture of acetates is obtained. 

Caustic soda added in excess precipitates papaverine, narcotine, thebaine, 

some cryptopine, and the three new bases, protopine, laudanosine, and 

hydrocotarnine, while the alkaline filtrate contains in solution lantho- 
pine, laudanine, some cryptopine, meconidine ? and codamine. These 
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last are again converted into acetates by the ether process, and the 
liquid is rendered neutral by ammonia. A little lanthopine separates 
after twenty-four hours, and the filtrate yields, with ammonia, a pre- 
cipitate soluble in boiling dilute alcohol. On cooling, crystals of a 
mixture of laudanine and cryptopine separate. The alcoholic filtrate 
was found to contain no meconidine, although this base should be here 
obtained, whence the author concludes that the meconidine is decom- 
posed by the Robertson-Gregory process, though not by the process 
adopted in his former researches. By evaporation of the alcoholic so- 
lution, and treatment with ether, a solution was formed, from which 
codamine was obtained, either by addition of fused calcium chloride, 
which causes water, colouring matters, and crystals of codamine to 
separate, or by conversion into acetate, thence into hydriodide, and 
purification of the latter. 

The precipitate, insoluble in caustic soda, is digested with diluted 
alcohol, and acetic acid added till litmus-paper is faintly reddened by 
it. Addition of three times the volume of boiling water produces a 
crystalline precipitate of papaverine and narcotine (these bases not 
neutralising acetic acid). The filtrate from this, freed from alcohol by 
evaporation, gives, on addition of strong hydrochloric acid, a precipi- 
tate of cryptopine hydrochloride, but this method is not to be recom- 
mended, as the acid converts some of the thebaine into thebaicine (a 
non-crystalline isomeride), which interferes with the separation of the 
other bases. A better plan is to add tartaric acid, which causes a 
copious crystallisation of thebaine bitartrate. The mother-liquor of 
this is neutralised by ammonia, and mixed with 3 per cent. of its 
weight of sodium bicarbonate, made into a paste with water. After 
about eight days, a black pitchy mass has separated. The filtrate from 
this gives with ammonia a precipitate which is treated with boiling 
benzene, the filtrate being also extracted with benzene. Cryptopine 
and protopine are undissolved; while on shaking the benzene solution 
with a saturated aqueous solution of sodium bicarbonate, laudanosine 
crystallises out ; and the benzene filtrate from this, treated with gaseous 
hydrogen chloride, yields hydrochloride of hydrocotarnine. 

The author describes narceine as existing in the mother-liquors of 
the Robertson-Gregory process, but does not state how, or at what 
stage, it,is separated from the other bases. 

Sulphuric acid containing traces of ferric oxide gave, with several of 
these bases, colour reactions different from those given by pure acid. 
Pure sulphuric acid kept in glass bottles corrodes the glass, and takes 
up sufficient iron after a time to give entirely different reactions. 

Pseudomorphine, Cy;HigNO,, is only to be found occasionally in 
opium, being observed only once in good Smyrna opium during four 
years. It gives crystals with H,O, and 4H,O. It forms a nitro-sub- 
stitution product, which rapidly disappears in nitric acid. Reducing 
agents (sulphurous acid, sulphuretted hydrogen, nascent hydrogen) 
have no action on it. 

Lanthopine, like pseudomorphine, narcotine, and papaverine, does not 
neutralise acetic acid. It gives no colour with ferric chloride. 

Laudanine, CoH2;NO,, and cryptopine are separated by dilute caustic 
soda, which dissolves the latter only sparingly. The filtrate is treated 
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with sal-ammoniac, the precipitate thereby formed dissolved in acetic 
acid, and potassium iodide added, whereby a hydriodide of laudanine, 
free from cryptopine, is obtained. Concentrated caustic potash solu- 
tion gives a crystalline compound with laudanine. The author found 
CxH2sNO; formerly as the formula of laudanine, but now adopts 
CH2sNO,. For cryptopine he gives the formula C,,H.;NO;. The 
body analysed by T. and H. Smith, and to which they attributed the 
formula C.;H,;NO;, was contaminated with thebaine. The observation 
of these chemists, that the base forms two hydrochlorides, the one 
containing C,;H,;NO;.HCI.5H,O, the other, C.;H.,NO;,2HCI1,6H.0, is 
erroneous, only one, C,,H.,;NO;.HCI.6H,0, being produced. Nitric 
acid of sp. gr. 1:06 forms nitrocryptopine, which forms well charac- 
terised salts, the base being anhydrous, crystalline, and melting 
at 185°. Its formula is C.,H..(NO.)NOs, which is the same as that of 
crystallised nitropapaverine, with which it is not identical, the latter 
containing water of crystallisation = C.,H»(NO.)NO,.H.O. 

Codamine, CyH2;NO,, melts at 126° when crystallised from benzene, 
and at 120° when from alcohol or ether; ferric chloride gives a fine 
dark-green colour with separation of ferric oxide; it appears to form 
compounds with caustic alkalies: the author adopts the formula 
CooH.sNO, instead of the earlier one, CoH23;NQ,. 

Narcotine 'C.,H.,NO,;. The author corroborates the formula ascribed 
to this base by Matthiessen and Foster, in place of the older one, 
C.3H.;NO;; the base is separated from papaverine by solution in boiling 
water along with one-third part of oxalic acid ; on cooling, the acid papa- 
verine oxalate crystallises out; this process is repeated several times, 
and, finally, the narcotine is precipitated by ammonia and crystallised 
from boiling alcohol. Jt melts at 176°, and decomposes at a few 
degrees higher. On boiling with baryta-water, narcotine forms a base 
much resembling hydrocotarnine, readily soluble in ether, which the 
author considers to be formed by the reaction— 


C22.H.3NO; + H,0 = C,2HisNO; + CoH Os. 


Hydrocotarnine. Opianic acid. 


without, however, giving any analytical data: he infers that the action 
of water on narcotine is the same, and not that stated to take place by 
Matthiessen and Wright* (Proc. Roy. Soc., xvii, 340 ; also Jahresbericht, 
1869, 729) (erroneously attributed to Matthiessen and Foster in the 
paper), viz. :—- 


C.H.3NO, = CywHisNO; + CiH 0. 


Cotarnine. Meconine. 


* Note by Abstractor.—It has been pointed out by the abstractor (Proc. Roy. 
Soc., xx, 278) that there is reason for believing that narcotine and cotarnine are 
capable of forming a series of polymerides, and that the different properties of the 
so-called cotarnine, obtained in various ways, are probably due to the presence of 
these different polymerides. It is not impossible that the reaction with baryta- 
water may occur as Hesse explains it ; but pure meconine is obtainable from narco- 
tine by heating with water in sealed tubes (Matthiessen and Wright, loc. cit. supra), 
and a minute quantity of meconine is also formed when narcotine is decomposed by 
heating above its melting-point. The mutual relations of narcotine, cotarnine, and 
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Papaverine, C2H2NO,. The author has formerly shown that the 
pure base has this formula, and not the one formerly attributed to it, 
viz., C2oH2,NO,, and considers that the supposed new derivative 
by the action of zinc chloride obtained by E. L. Mayer (Deut. Chem. 
Ges. Ber., iv, 128) (considered by the latter to be formed by the 
reaction— 
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2C»H»2NO; = H,0 + CyHN20,, 


Papaverine (Mayer). New derivative. 


is only pure papaverine: Mayer’s numbers agreeing well with those 
required for the formula C,,H,,NO,.HCI. 

By the action of nitric acid of sp. gr. 1:06, nitropapaverine is 
obtained = C2,H(NO.)NO, + H,O: when crystallised, in the dark 
it is colourless, but becomes yellow in the light; the water of crystal- 
lisation is only lost at 165°, when the substance melts and becomes 
coloured. 

Protopine, C2Hi,NO;, is separated from cryptopine by precipitation 
of the solution of the mixed hydrochlorides with strong hydrochloric 
acid; the protopine salt is horny, and adheres to the sides of the 
vessel, and is easily freed from the cryptopine salt by a little washing 
with water: a quantity of material that gave 80 grams of cryptopine, 
gave only about 1} of protopine. It gives no colour with ferric 
chloride. 

Laudanosine, C.,H2,NO,, crystallises from alcohol, hot benzene, or 
ether ; it melts at 89°, and gives no colour with ferric chloride. 

Hydrocotarnine, CyH,;NO; + $H,0, dissolves readily, and without 
coloration, in alcohol, acetone, chloroform, benzene, and ether, and 
crystallises readily from the latter. The crystals melt at 50°, losing all 
their water of crystallisation at 57°. At 100° a great loss of weight is 
perceptible, without any appreciable alteration in composition; it 
cannot, however, be distilled under the ordinary pressure. 

Pure sulphuric acid gives, on warming, distinctive colorations with 
the opium alkaloids, the tints being much altered in many cases by 
traces of impurity of iron or oxides of nitrogen: the author divides 
them into groups by this means :— 


I. «. Morphine, pseudomorphine, co- 
deine. 
8. Laudanin, codamine, laudanosine. 
II. Thebaine, cryptopine, protopine. 


III. «. Papaverine. 
B. Narcine, lanthopine. 


IV. Narcotine, hydrocotarnine. 


Dirty dark-green (morphine group). 


Dirty red-violet (laudanin group). 

Dirty green to brown-green (thebaine 
group). 

Dark violet (papaverine group). 

Black-brown to dark-brown (narceine 
group). 

Dirty red-violet (different shade from 
that of I. @) (narcotine group). 


Group 1§ give a dark-violet tint with acid containing iron, while 


IV give still a dirty-red violet, as with the pure acid. 


C. R. A. W. 


hydrocotarnine require further investigation; not improbably the last is not a 
normal constituent of opium, but is formed, like meconine, by the decomposition of 
other substances, ¢.g., narcotine, during the process of extraction.—C. R. A. W. 


XXIX.—ON DEACON’S METHOD OF OBTAINING 
CHLORINE, AS ILLUSTRATING SOME PRINCIPLES 
OF CHEMICAL DYNAMICS. 


(A Lecture delivered to the Fellows of the Chemical Society, 
June 20, 1872.) 


By Henry Deacon, Alkali Manufacturer, Widnes. 


Nature of the Enquiry. 


My problem has been how, readily, regularly, and continuously 
to make from a heated current of hydrochloric acid gas, mixed with 
air, the largest quantity of chlorine in the smallest space, in the 
shortest time, at the least cost. 


The research has gradually resolved itself into the following 


enquiries :— 


1. As to the most suitable active or catalytic substance. 

2. Whether the mass or the surface of the substance was the 
active element, 

3. As to the effect of various temperatures. 

4, As to the best arrangement of the substance. 

5. As to the effects produced in and by currents of gas of 
different velocities ; ¢.e. the effect of longer or shorter time of contact 
of the gas and active substance. 

6. As to the effect of various proportions of air or of oxygen and 
hydrochloric acid. 


1. As to the Active or Catalytic substance employed. 


Within the range of temperature I have employed, hydrochloric acid 
isnot decomposed by air or oxygen when in or passing through hard glass 
combustion-tubes; the rule observed being that when the solid is not 
acted upon by hydrochloric acid, no chlorine is produced, but in all cases 
where a chloride is formed that is decomposible with the evolution of 
chlorine by heated dry air, hydrochloric is decomposed. The amount of 
action on thesubstance, however, bears no ascertainable proportion to the 
amount of chlorine obtained: usually by comparison, it is indefinitely 
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small. Amongst this class of substances may be named the clays, most 
pumice stones, oxide of iron, and oxide of chromium. I have 
experimented with iron and chromium in many ways, but always with 
the same result of exceedingly feeble action. To the extent that 
chromicacid orperchloride of iron can be formed chlorine can be obtained 
by an intermittent action, but not in any material degree by a 
continuous action. 


To obtain the reaction in the highest degree the affinity for both chlorine 
and oxygen must co-exist. The element must be able to form not only 
a chloride which in dry hot air is decomposed, but it must also be able 
to form at the temperature worked with, an oxide or compound with 
oxygen. Copper has proved the most convenient element, and all the 
compounds of it which have been tried are eminently active. Not 
all in the same degree, but I have no measure of the difference 
between any, except between its chloride and sulphate, to which I 
shall again allude in speaking of the effects of temperature. Amongst 
the compounds of copper tried are its oxide, carbonate, acetate, 
borate, phosphate, silicate, arseniate, chromate, sulphate, and chloride ; 
and all the different series of experiments to which I shall allude 
to-night, have been performed, with its sulphate, or with fragments of 
burnt clay, or of pumice stone saturated with it, with one exception 
when fragments of clay were saturated with cupric chloride. 


Having for the sake of economy decided upon sulphate of 
copper, the next point was to ascertain to what extent it is 
changed by the reaction. On all occasions when chlorine is produced 
there are indications of cupric chloride. The quantity of cupric chloride 
however bears no ascertainable proportion to the weight of chlorine pro- 
duced. It is often present in the merest traces. Pure sulphate of copper 
has been subjected to the action of hot hydrochloric acid and air for three 
or four weeks continuously, and gave only traces of cupric chloride at the 

end ofthe time. If, however, the heat be too high, the sulphate is very 
readily converted into chloride. So, too, if some base in the clay decom- 
poses the sulphate, the chloride is usually formed with increased ease. 
Whilst the current of gas is passing and decomposition is proceeding, 
cupric chloride is not volatilised unless the temperature is too high, and 
at the temperature at which it is volatilised the decomposition of hydro- 
chloricacid is reduced. Inatubewhereno current exists, and decomposi- 
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tion hasceased,(and notably in asealed tube with the gases under pressure- 
some of the sulphate is more readily decomposed, and the chloride is vola) 
tilised. The conditions favourable to the decomposition of hydrochloric 
acid, fortunately for me, are unfavourable to the formation of cupric 
chloride in any material quantity. Stillas itis always seen when chlorine 
is produced, the two phenomena appear to have an intimate relationship, 
But cupric chloride is not a pleasant substance for experiments. It is 
very apt to give extremely discordant results, being probably too 
unstable under the circumstances of these experiments to be suffi- 
ciently unaffected by slight changes. 


Method of Experimentation. 

In the following experiments, in some few cases, straight tobacco pipe 
stems, or tubes glazed externally with a lead glaze, were saturated 
internally with sulphate of copper solution, and were passed through one 
cork of a combustion tube. In one set of experiments two such tubes of 
the same length, but different bores, were placed side by side in a glass 
tube sealed at one end. The mixture of gases was introduced into the 
glass tube through the cork, through which the tobacco pipes also 
passed. The gases were drawn through the tobacco pipes alternately. 
The gases therefore traversed the glass tube before entering the 
tobacco pipes, and as first one of the pipes and then the other was 
used, the gas entered each at identically the same temperature. In 
each experiment the gases and active material were, as far as possible, 
heated to the same degree before coming into contact. Whether this 
was as successfully accomplished as was desired, is not free from doubt, 
especially in the cases where high velocities have been used. Still it 
is not thought that any large errors arise from this cause although 
they will all be in one direction. All the earlier experiments were 
performed by means of the ordinary laboratory gas combustion 
furnaces. Usually two were arranged end to end, the combustion 
tube going through both; it was empty in one, and contained 
the copper salt on bricks in the other; the gases passed first 
through the empty portion to be heated. The coal gas burnt was 
measured, and its rate of flow was watched by means of an anemometer, 
and regulated by hand to burn at a constant rate. No means at that 
time were available for ascertaining the temperature, so resort was 
had to a regulation of the quantity of fuel burnt. The gas was 
supplied by a small gas-works using a mixture of coals, and the gas 
varied sensibly in its heating powers at various times, 
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The mixed gases throughout all the experiments were contained in 
bell-glass gasholders worked with strong vitriol, and were therefore 
dry. In the earlier experiments the gases were aspirated by means of 
a Bunsen’s pump, and measured by the readings of the bell-glass 
gasometer, and the flow regulated by the aid of an anemometer. In 
the earlier experiments also two gasometers were used, one for hydro- 
chloric-acid, the other forairor oxygen; but this practice was discontinued 
in favour of mixing the gases together in one gasometer. The hydro- 
chloric acid passed and chlorine obtained were in each caseascertained by 
analysis of the solution of pure caustic soda in which the absorption took 
place. This solution was kept cool to diminish the amount of chlorate 
formed. When analysed it was boiled with a protosalt ofiron to decompose 
the chlorate present. The free chlorine was estimated by its oxidising 
effects, and the total chlorine by titration with a silver solution. In the 
later experiments, instead of a Bunsen’s pump, aclosed glass aspirator 
was employed, and the bulk of gases drawn was ascertained, with due 
precautions as to pressure and temperature, by the bulk of water run 
from the closed aspirator, the hydrochloric acid and chlorine being ascer- 
tained by analysis as before, and the readings of both gasometers being 
used to check each other. This second method is easier to work, and is 
better for ascertaining the constitution of the mixture of gases, which 
usually varies a little during each experiment, but does not give velocities 
so nearly equal as the former mode. 


The furnace used with the second method was 6 ft. by 4 ft. in plan, 
7 ft. high, made of bricks, and heated with coke. It contained a cast 
iron tube, 4 ft. 6 in. long, 3 in. thick, and 6 in. bore, weighing 13 ewt. ; 
it was stopped at the ends by thick stones, the glass combustion tubes 
passing through. This massiveness was employed for the sake of 
securing uniformity of temperature. In this cast iron tube was 
inserted a pyrometer consisting of one brass and two iron rods, the 
different expansion of the rods being communicated by a train of levers 
and wheels to an index. The indications of this pyrometer were 
checked by means of a copper bolt, which being heated in the same 
place was quenched in water, and the temperature was calculated from 
the known weights and specific heats and rise of temperature of the 
water, and of the vessel containing it. 


A fine platinum wire was subsequently also passed through the iron 
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tube, and its increased electrical resistance was measured by one of 
“ Siemens’” universal galvanometers. In one series of experiments 
my assistant, Mr Rocholl, succeeded in drawing a fine glass tube, and 
through it threaded the wire, passed both safely through the glass 
combustion tube, and packed the active material safely round it; but 
this feat could not be repeated. It sufficed, however, to show 
there was no difference which this instrument would detect, between 
the temperature inside and outside the glass combustion tube during 
the experiment. All the other precautions were of the ordinary kind, 
and need no particular description, 


Limits of Experimental Errors, 
Table A, 


When the time of an experiment was divided into two nearly equal 
portions, and the results of each half compared together, we obtained 
accordant results. But if the furnaces had cooled in the interval 
between two experiments, the slight changes in the position of the 
tube, &c., and other changes not so evident, always prevented our 
being able to ensure a repetition of results. Hence arose the 


practice, continued throughout, of rejecting all single experiments, 
and using only a series of two or more made in immediate succession, 
and under circumstances which excluded as far as possible the 
probability of any changes occurring in any of the circumstances. 


In Table A are recorded the results of the experiments, by which 
I ascertained the limit of errors to which this method of performing 
these experiments is liable. This Table gives the weights of the 
hydrochloric acid passed and chlorine obtained in grains, the duration of 
each portion of the experiment in minutes, and the percentage of hydro- 
chloric acid decomposed. The hydrochloric acid and air were 
contained in separate gasholders, and the quantities passed were as 
nearly 4 HCl to 5 air as possible, a little under equivalent volumes, 
but the proportions were not analysed. It was intended to pass an equal 
volume of hydrochloric acid in the same time in each portion of an 
experiment; a comparison of the numbers in the two first 
columns will shew how far this succeeded. It is reasonable, I think, 
to assume that the variations of the air were no greater than those 
of the hydrochloric acid as indicated by the difference between 
its “twin” weights, and therefore I have assumed this table fairly to 
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afford data for a judgment as to the probable accuracy of the other 
results to which I am about to refer. Amongst this series of moderate 
errors, is one very large error occurring in the seventh “twin”. There 
is a considerable divergence in the times, which should have been 
equal, and a much wider divergence in the results. The cause is 
unknown. In compiling the rest of the tables, I have omitted no 
experiments which vary in moderate degree, although the direction of 
the variation may be inverse to the average course. Such errors, if 
they are errors, are I think equally likely to be either above of 
below the truth, and should therefore be counted in an average. Or 
course all experiments known or believed to be defective in any con- 
dition are rejected, but records of all are preserved, for time may yet 
throw light on some of the variations at present inexplicable. No 
appreciable error is caused by any re-formation of hydrochloric acid. 
It is found by experiment that both prolonged and quick withdrawal 
of the gases from the hot combustion-tube, after they have passed the 
active substance, give the same results. 


Explanation of Tables I to XI. 


For convenience of argument and reference, all the rest of the 
experimental results are expressed in the same form. ‘The proportion 
of Oto 4. HClisin volumes. The quantity of mixed gases are reckoned 
as fluid grains per minute for the comparison of velocities. The quan- 
tity of chlorine obtained per minute is in fluid grains. ‘The percentage of 
hydrochloric acid decomposed is calculated. The pyrometric indications 
®re given when observed, and the readings of the galvanometer when em- 
ployed. The latter cannot be compared together, except in thesame series 
of experiments, as the wire was sometimes changed between different 
series. The galvanometer readings therefore, as tabulated, only serve 
to show the direction and proportional extent of the variations in 
temperature in each series. The fluid grains are the bulk of a grain 
of water at 41°F. The gases are estimated as at a temperature of 32° F. 
and barometric presure of 29-92 in. This bulk bears the same propor- 
tion to the grain-weight, that the cubic centimeter does to the gram, 
and may therefore be read as cubic centimeters for all calculations of 
proportion. For absolute comparison as to quantities, a cubic centi- 
meter is equal to 15°4 fluid grains nearly. The order in which the 
experiments are arranged is not the order in which they were per- 
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formed. I have classified and arranged them to suit the argument I 
wish to develop. 


2 & 3. As regards Temperature and Mass. 
Reference to Table 1, and Diagram 1. 


Turning now to the tables themselves: No. 1 contains the results of 
the chief experiments as to the effects of temperature. In Diagram 1 
these results are shown graphically, the horizontal divisions repre- 
senting degrees Fahrenheit, and the vertical divisions the percentage of 
hydrochloric acid decomposed. The percentage results should properly 
be corrected ; but as these corrections would not materially affect the 
general tendency of the results obtained, and would have to be made on 
principles I have yet to explain, they are for the present omitted. 
Two separate sets of experiments were performed with pieces of fire- 
brick saturated with cupric sulphate, and one experiment with pieces 
of pure cupric sulphate as nearly as possible of the same size as the 
fire-bricks. Another experiment was performed with pieces of common 
bricks saturated with cupric chloride. The results show at first a 
gradual and then rapid increase of action with increased temperature up 
to a certain point, and thea a diminished action with further increase 
of temperature. Pure cupric sulphate, ¢.e. in mass, and the same salt 
on brick, i.e. as surface, give the same results. Surface, not mass, is 
therefore the measure of its action. The lines connecting the results with 
cupric chloride are in advance of and parallel to those with the sulphate. 
The chloride is therefore proved to differ in action from the sulphate. 
Ihave before stated that with cupric sulphate there are always indic- 
ations more or less feeble of the chloride, and that these indications 
increase with elevation of temperature. If the reaction is dependent 
on the presence of cupric chloride, the lines should converge as the 
quantity of chloride in the sulphate is increased by temperature. 
‘These experiments show no such convergence, nor did the contents 
of any of the tubes when examined at the end of the experiments 
show any loss of sulphuric acid. The pure cupric sulphate gave only 
faint opalescence when silver nitrate was added to its solution. The 
bricks impregnated with cupric sulphate gave a material quantity of 
aluminium chloride and small quantities of ferric chloride, but showed 
no loss of sulphuric acid, although part of the cupric sulphate was 
evidently decomposed by the clay, as it was-no longer wholly soluble 
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in water. This has however been abundantly proved, by other experi- 
ments not now necessary to dwell upon, to be the action of the clay 
itself, and not any result of the chlorine reaction. Indeed the experiment 
with pure cupric sulphate is conclusive as to this point. A similar 
partial decomposition of the cupric chloride by the clay was also 
noticed, and, as was to be anticipated, the decomposition of the copper 
salt is very different with different clays and absorbent materials. 
The near approach to the vertical which the line of percentage decom- 
position assumes in one part of its course, points tothe wide variation 
of results ensuing from small variations of temperature within the 
critical limits. Where the line begins to recurve, indications of cupric 
chloride were always increased, so that it may be said, when working 
with the sulphate, the more cupric chloride the less chlorine. The 
value of these comparisons between the action of cupric chloride, and 
of the pure sulphate is increased by the fact that three pairs of the 
experiments were performed simultaneously with identity of pro. 
portions of hydrochloric acid and oxygen and of temperatures. The 
pairs are 99a and 99b, 100a and 100b, and 101a and 101b. 


At the horizontal line two sets of figures are given for temperatures. 
The upper line of the two gives the indications of the pyrometer ; the 
lower line is calculated from the galvanometer readings, on the as- 
sumption that electrical resistance increases in simple proportion to 
increase of temperature. Lach line is open to the objection that the 
specific heat of copper and electrical resistance do not vary in pro- 
portion to variation of temperature, Iam unable to give the proper 
correction to meet these objections, so leave the record untouched. 
Another very remarkable point as to temperature occurs with 
experiments on the large scale. There the observed temperature is 
invariably lower than in these small-scale laboratory experiments ; 
usually 100° to 150° lower. The cause is unknown. It arises, I think, 
in part from the fact that the reaction evolves heat, which in the 
small scale is quickly dissipated, but in the large scale is retained in 
the mass, many feet thick, and gradually accumulating would rise toa 
point at which cupric sulphate would be volatilised. We therefore on the 
large scale practically work with very extended surfaces at a low 
temperature, whilst in the laboratory we employ a concentrated 
surface at a high temperature, but I am not satisfied that this or 
any other at present known cause will adequately account for 
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all the difference. The experiments in Table 1 therefore must not 
be considered as doing anything beyond giving the points of tempera- 
ture as ascertained by the method I have described, at which 
cupric sulphate &. under all the conditions recited, will give the results 
recorded. Under other conditions the same temperatures will give 
other results. There is, however, no reason for believing that the results 
cannot always be compared amongst themselves. So far as I am able 
to judge, the curves indicated in diagram 1 would be repeated with all 
apparatus, although possibly at somewhat different temperatures. 
Another, and so to say common place inference from table 1 is, that a 
molecule of copper salt is more active, i.e. will do more work in a unit 
of time, within a limited range of high than of low temperatures. 


45. Best arrangement of substance, and action of velocity, or time 
of contact. 


Reference to Tables 2, 3, 4, 5, 6, & 7, and to Diagrams 2, 8, 4, 5. 


The next portion of my experiments shows that the work done by, or with 
the aid of, amolecule ofccpper salt ina unit of time, is varied by mechanical 
forces or conditions, and I put my first proposition in the following words. 
The work done in a unit of time by a unit of surface of a copper salt, that 
is to say by an active molecule of a copper salt, in streams of gas of 
different velocities, but of the same temperature, and of the same mixtures 
of hydrochloric acid and air, or of hydrochloric acid and oxygen, will 
depend upon its position with relation to the direction of the stream of gas. 


Tf the active molecules form the surfaces of an irregular porous mass with 
which a tube is filled, then, as the velocities of tre streams passing through 
the interstices increase, the work done by each molecule, as measured by 
the quantity or weight of hydrochloric acid decomposed in a unit of time, 
will also increase in nearly direct proportion. 


Table No. 2 gives the results with velocities varying from 1 to 2°70 
(averaging from 1 to 1°96), whilst the weights of chlorine obtained vary 
from 282°1 to 501-6, or at the rate of 1 to 1°78, and the percentage of 
hydrochloric acid decomposed decreases from 48°34 per cent. to 43°74 
per cent. or at the rate of 1° to ‘9. 


Table No. 3 gives the results with much greater variations of speed, 
and the results of the two experiments with widest ranges of speeds, 
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are shown in diagrams on Velocities, 2 and 3, Comparing the results 
obtained with various temperatures, say No. 117 with Nos, 118, 131, 
and 111, there are indications that at the higher temperatures (and 
also with a larger proportion of oxygen) the weight of chlorine 
increases more rapidly with increase of velocities than at lower 
temperatures, 


If the active molecules line the bore of a long parallel tube, say the 
bore of a tobacco-pipe stem, then, as the velocities of the streams of gas 
increase within moderate limits, the work done by a molecule, as measured 
by the quantity or weight of hydrochloric acid decomposed in a unit of 
time will be nearly constant. 


Table No. 4, shows that with velocities increasing at the average 
rate of from 1 to 2°29, the weight of chlorine obtained, or of hydrochloric 
acid decomposed, increases only from 1 to 1°33, or allowing for 
corrections hereafter to be explained, the percentage decreases from 
20°9 to 11°8 per cent., or at the rate of 1 to ‘56. Taking the results 
shown in Table 2, and applying them proportionately to the experiments 
shown in Table 4, an increase of velocity of from 1 to 2°29 should have 
given an increased weight of hydrochloric acid decomposed of from 
1 to 1:98, and a decreased percentage decomposition of from 1 to ‘77. 
With the tubes described, the increased weight of hydrochloric acid 
decomposed in a unit of time at higher velocities is therefore only 
one-third of the increase obtained from the same surface, differently 
arranged with relation to the current of gas. 


On comparing two similar tubes of the same kind, say tobacco-pipe 
stems of the same lengths, but with bores of different diameters, the 
foregoing results are again modified. Table 5 gives the results with 
two such tubes arranged in a glass combustion-tube sealed at one end 
as before described. Here with velocities varying from 1° to 2°45, we 
have quantities decreasing from 1°53 to 1’, and (corrected) percentage 
decomposition decreasing from 1°527 to 1. But the increased velocity 
ig in the small tube, that is in connection with the smaller surface or 
fewer active molecules; and this surface or number of molecules, being 
in proportion to the tubes’ diameter is reduced from 1°54 in the larger 
tube and smaller velocity, to 1 in the smaller tube and higher velocity : 
reduced, that is to say, in the same proportion that the weight of 
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hydrochloric acid decomposed, and its percentage decomposition are 
reduced. In other words, in the case given, the same number of active 
molecules of copper salt decomposes the same weight of hydrochloric acid 
in the same time in currents of different velocities in tubes of different 
diameters, where the difference of velocity is in inverse proportion to the 
sectional area of the bores of the tubes, i.e., in inverse proportion to the 
square of their diameters. 


Theoretical explanations of different action of surface of long parallel 


tubes. 


In reflecting as to the cause of these differences in the action of a 
molecule of copper salt, the first conclusion appears to be that the cause 
is mechanical. Secondly, from the premises given, viz., the rough boreofa 
tobacco-pipestem,and anumber of small fragments enclosed in aglass tube, 
it is evident the results must have much in common. For if a perfectly 
smooth tube will give results differing in kind from a perfectly irregular 
porous mass, then as the smooth tube becomes rough, and the irregular 
mass becomes regular (as for example, where it touches the glass tube), 
the phenomena proper to each distinct construction must overlap, and 
the rough tube will give results approximating to the mass, and the 
mass will give results approximating to the tube. 


A possible source of error arises in all these experiments, (excepting 
always those with the two tobacco-pipes in the sealed glass tubes,) 
tending to lower the result of higher velocities, viz., that the time for 
the gases to become heated before contact with the copper salt lessens 
as the velocity increases. The first part of the copper salt may there- 
fore be cooled in some cases, and its activity correspondingly reduced. 
This error must, I think, be small, but, so far as it exists,, will always 
affect the results in only one direction. 


We cannot therefore in this respect expect unmixed results from 
the experiments in tables 2 and 8, and in table 4. 


The experiments in table 5 appear at first sight to be at variance 
with those in the other series. I offer the following hypothesis as a 
mode of accounting for that variation, and also of explaining all these 
results on velocity. 
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In table 5 the velocities are exactly in inverse proportion to the 
square of the tubes’ diameters ; at no other velocity is this equality of 
action of the active molecules of copper salt established by experiment. 

The diameter or some other circumstance varying with the diameter, 
is therefore intimately connected with the cause, and it must be borne 
in mind that the action is essentially a surface action, so far, at least, 
as the copper salt is concerned. 


I cannot use better words to’ convey my idea than those occurring 
in Roscoe’s translation of Bunsen’s Gasometry, 1857, at page 255. 
Bunsen is speaking of the catalytic action of platinum and oxide of 
manganese on peroxide of hydrogen, and his translator thus expresses 
his meaning,—“ it is only when the products of decomposition are 
‘“‘ removed by foreign forces, such as gravitation, capillarity, expansion, 
“ &c., and by means of these foreign forces new matter is brought 
into contact, that the phenomenon is repeated.” 


How then is the gas, or how are its molecules to be so brought to the 
surface or within its sphere or zone of action, that the same oppor- 
tunities of action are offered in each of these cases? An answer to 


that question involves, I think, the solution of the problem. 


When a stream of smoke issues from a chimney, it proceeds with a 
curling motion which varies with the speed of the stream. I assume 
that motion of that kind occurs in the interior of the chimney before 
the smoke escapes from it, and I regard the chimney as a tube, and 
infer, that in streams of gases in all tubes there must be a mo 
tion of this kind, arising from friction on the walls of the tube, 
and therefore varying with its diameter. In Diagram 4, tig. 1 may 
be supposed to represent a longitudinal section of a tube of the 
diameter (and surface) 2, and figs. 2, 3, and 4, similar sections of 
tubes of the diameter (and surface) 1, all the tubes being of the same 
length, and the sections all of the same thickness. Then, for con- 
venience, using straight lines instead of curved ones, to represent 
the resultant motion of the molecules caused by the curling or 
revolving motion seen in chimney smoke, the comparative number 
of contacts with the active molecules of copper salt on a unit of 
of the interior surface of the tube at different velocities, will be 
represented by the points of contact of the diagonal lines with the 
horizontal parallel lines. 
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In fig. 1 the molecules of gas will, as indicated, make 32 contacts on 
each of 2 units of active surfaces = 64 contacts in’a time 4; and in 
fig. 4, similar molecules of gas will make 8 contacts in a time 1; the 
times being inversely as the velocities. 


It follows that, in the case supposed in Fig. 4, in the time 4 (the 
same time as in fig. 1) the contacts will be 8 X 4—=32; or in the same 
time the contacts in the case Fig. 4 will be to the contacts in the case 
Fig. 1, as 32 is to 64, o» as 1 is to 2, that is, directly as their diameters or 
surfaces, and if each contact be a measure of the work done, then the 
work done by those two tubes at the velocities given, which are in 
inverse proportion to the squares of their diameters, will be in direct 
proportion to their respective surfaces, as in the experiments. The 
cases represented in Figs. 2, 3 and 4 as compared together may be 
taken as illustrative of the principle affecting the results of experiments 
in table 4, viz., tubes of the same diameters and lengths with currents 
of gas at different velocities. When a current of liquid passes through 
a horizontal tube and carries with it solid and visible particles very 
slightly heavier than the liquid, they rest on the lower surface of the 
tube, and by friction on its surface rotate as the current propels them. 
With very low velocities, these particles simply roll along, and appear 
to make the same number of revolutions in traversing the same length 
at all velocities below some fixed rate peculiar to the particular 
circumstances of the experiment, At velocities higher than this 
particular limit, the particles both rotate and slide, and as far as 
observed, the rotation is constant in the same time: hence points of 
contact diminish in inverse proportion to the increase of velocity. A 
group of molecules, which in rolling round once, may bring 20 points 
of its circumference into contact, will revolve only half way round 
in half the time, and bring only half its surface-points, 10, into 
contact. 


Or, the cause of this motion may be considered in another light. 
That force which tends to move the molecules from and to the surfaces 
of the tube, that is, diametrically, is probably a constant force, or a 
resultant of constant forces. Diffusion, for example, must perform its 
part in the phenomena. This diametrical motion being constant, 
then as the longitudinal motion, or velocity of the current varies, the 
resultant of the two forces may be represented by the diagonal of a 
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‘parallelogram, of which parallelogram a portion of the sides of the 
tube’ may represent the longitudinal velocity, and the diameter the 
constant “diametrical”’ force or forces. Hence Fig. 2 may be held to 
represent a tube with a surface 1 and a stream of gas at a velocity 1, 
and a diametric force 1, and showing 32 contacts on the surface 1 in 
‘the time 4. 

Fig. 8 may represent a similar tube, with a velocity 2 and showing 
16 contacts in atime 2. Fig. 4 represents the same tube with velocity 
4 and 8 contacts ina time]. Itis also evident the quantity of gas 
passed will increase in equal proportion to the increased velocities, 
and that in each given case the number of contacts in the same time 
is constant. That is to say, the quantity of gas varies, but the 
contacts or opportunities of decomposition remain constant. Hence, 
if each contact does equal work, 7.e. decomposes an equal weight of 
hydrochloric acid, it will follow that the same tube will yield equal 
weights of chlorine in the same time at all velocities, but as the 
quantities of hydrochloric acid passed will vary, the percentage of 
hydrochloric acid decomposed will decrease in inverse proportion to 
the quantity passed, ¢.e. to the velocity. 


But the results of table 4 are in excess of this conclusion. 
Theoretical explanation of uction of porous mass. 


To understand what I suggest as the cause for this difference, it is 
necessary, first, to consider the explanation offered for the results 
shown in Table 2, which for the moment may be summarised as tend- 
ing to show nearly the same percentage decomposition at velocities 
varying within some narrow limits, and of course giving an increased 
quantity of chlorine from the same active molecules of copper salt, in 
nearly equal proportion to the increase of velocity in the passing current 
of gas. I regard this case also, as merely a branch of the previous one, 
the problem being to explain how the molecules of the gas are brought 
into contact with the active molecules of copper salt, or within their 
sphere of action, in the same numbers under the different circumstances. 


If the stream of gas were a billiard ball, or a string of balls so far 
asunder as to allow of the motion of each ball being uninterrupted by 
its fellows, and the sides of the tubes and faces of the particles in the 
porous mass were “ cushions,” then the question would be answered, 
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if for the argument’s sake, the tubes were supposed to be horizontal. 
For it is evident that the constant “diametric” force in the tobacco pipe 
or empty tube would be gravity, and as the velocity of the projectile 
varied, so would its angle of incidence and reflection with the tube’s side 
vary, and the diagonals in Figs. 2, 3 and 4 would fairly represent, by 
straight lines, the path of two balls of the same velocity in each tube, 
the velocities being different in different tubes. So, too, can be easily, 
conceived a porous mass of particles with faces at various. angles to 
the balls’ impact. The ball would be reflected from face to face, 
and, irrespective of moderate variations in the velocity, the number of 
reflections, i.e. of contacts, would remain constant at all its velocities. 
But as its passage through the tube would at higher velocities occupy 
proportionately less time, the number of its contacts in the same time 
would increase in proportion to the increase of velocity. 


This expresses the leading idea of the solution, although of course 
we have to do with a continuous stream of gas, and not with isolated 
molecules. When such a continuous stream impinges upon a surface 
at any angle, it is spread out into a film or sheet, the direction of 


which is parallel to the tangent of the point of impact, the greater 
part of the film flowing in the direction which makes the largest 
possible obtuse angle with the axis of the stream before impact. This 
is indicated in section in Fig. 5. A stream of gas indicated by the 
arrows is supposed to impinge in succession upon a series of inclined 
surfaces, which may be taken as roughly representing a portion of a 
porous mass. The course followed by the stream after contact will be 
the same at all the velocities now referred to. A stream of gas, 
however, under the supposed circumstances possesses other properties. 
The film referred to becomes thinner as the velocity increases, just as 
is the case with jets of water under similar circumstances. Regarding 
the layer of gas on one of the surfaces in Fig. 5 as the section of a 
tube, such as shown in Figs. 2, 3 or 4, if the thickness remained the 
same, then, as the velocity increased, the contacts would decrease at 
all parts of the surface, except at the point of impact; but if this 
thickness diminishes, then the number of contacts will increase. 


There is also the case of a current passing through an interstice, 
not in contact with any surface during its passage. This is represented 
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in Fig. 6, which is supposed to be a section of the glass bulb, in which 
some accidentally noticed circumstances first suggested this hypothesis. 


If whilst a current of gas is passing, a little vapour or smoke be 
introduced into it, before the bulb becomes filled and opaque, it will 
be noticed that the stream thickens as it crosses the space, and part 
of the stream strikes against the opposite surface, and is reflected 
along it. As the velocity of the current increases, so does the velocity 
of this reflex current, and in this way the contacts with the interior 
surface must be increased by increased velocity. There is also the 
other well known fact that a current of gas induces motion in the gas 
surrounding it, and a striking illustration of the effect of increased 
velocity in this respect is, I think, afforded by a gas blowpipe flame. 
The coal gas in the quiet air obtains its supply of oxygen from amidst 
superabundant oxygen and burns with a long smoky flame. A small 
quick current of air, containing less oxygen than its equivalent, is passed 
in, and the long flame drops to a short one. The velocity of the jet 
of air is increased and the jet again shortens. To the extent that the 
combustion is more perfect it may be said, more work is done in the 
same time, but clearly the same work is done in less space, owing to 
the motion imparted to the air. 


Such then is the hypothesis I have to offer to account for the results 
shown in Tables 2and3. Those results would be increased, I think, if 
the elements of the parallel tube were wholly absent. So too the results 
in Table 4 would be modified and approach nearer to the ideal if the 
bore of the tobacco pipe were quite smooth and parallel. It is however 
naturally rough, and there are always little fragments of copper salt, 
&c , which bring more or less the result indicated in Fig. 5, 7.e. they 
assimilate the two results by bringing different causes into activity. 
I have argued as if the particles traversed from side to side of the 
parallel tube at short intervals. This was merely for the sake of a 
convenient illustration of the principle involved, but the same argument 
applies equally if the motion is confined to a series of concentric 
cylinders moving at different velocities, quickest in the centre. 
Cohesion too will modify these results, as is readily conceived if a 
cord of many strands be imagined as replacing a stream of gas. By 
analogy this conception indicates a different action in a tube whether 
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the cord be driven or drawn. Without going further into these 
differences, I hope my explanation will suffice to give the leading 
features of the idea. 


One objection to merely counting contacts, irrespective of the time 
of contact, is that the work done must require time, and that in so 
much less time a proportionately less amount of work must of 
necessity be completed. 


Before passing to another part of the subject, I would direct atten- 
tion to one view of the question of time in connection with these and 
similar phenomena. 


Recurring to the projectile started horizontally, but under the 
influence of gravity. Its flight may be indefinitely short, its velocity 
indefinitely great, and the time of transit indefinitely brief. How 
small must all these elements of the problem be, so that it can be said 
that the projectile has not been moved by the influence of gravity ? 
Or that the motion it has thus acquired is too small to continue until 
stopped by some other and equivalent force? Will it not be said 
that, however brief the time, a corresponding and continuing motion 
has been imparted? If the projectile were iron, we might substitute 
magnetism for gravity, and in applying the argument to other 
forces with corresponding objects, chemical force and its objects cannot 
be excepted. 


I would apply the argument somewhat in this way, premising that 
it is merely a speculation with mechanical analogies for its support. 
Heat being taken as motion, and the separation of the elements of 
hydrochloric acid involving the idea of motion, and the particles of 
hydrogen and of chlorine differing in weight, it is mechanically 
reasonable to anticipate that a motion of hydrochloric acid, when 
changed by some force that is not exactly proportional to their 
respective weights, will tend to sever the connection between the 
elements. If hydrogen and chlorine were two pendulums of 
the same length, vibrating by the force of gravity, the change of 
vibration or motion would be simultaneous in the light and heavy 
body, but if that motion were changed by another kind of force, then 
the two associated bodies would diverge. Still more would an impulse 
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to only one of the bodies tend to their separation, and most of all a 
separate and contrary impulse to each. And however small the 
impulse were, a divergence once commenced would continue. If we 
now consider that heat tends to dissociate hydrochloric acid, that is, 
to cause such a motion of each constituent molecule that, although 
neither passes the bounds of stability, they approach the state of 
equilibrium more or less nearly, then an impulse to either, communicable 
like the impulse of gravity in a time indefinitely short (if indeed time 
be a measure applicable to the case), would cause the limits of 
stability to be more nearly reached or even passed by the continued 
motion resulting from the impulse, after the impulse itself had ceased. 


Or the answer may perhaps be that in the shortest time occupied in 
any experiment now referred to, the limit of time was not reached. 
The reaction, whatever it may be, was accomplished, long before the 
results could be removed, and fresh material supplied. Suppositions 
of this kind do not admit of proof, and should at least have the 
support of analagous facts. Nothing occurs to me to prove that a 
compound of copper, or indeed any compound, can be both formed 
and decomposed in so brief an interval as the facts quoted would 
require for the adoption of this view. 


4. As to the effect of increased length of active substance. 


No. 117, Table 3, is a series of experiments made with a glass tube 
jin. bore filled for 3 feet of its length with fragments of fire-brick 
soaked with sulphate of copper. In this length were upwards of 
10,000 pieces averaging ‘115 in. in diameter, and the area of the 
interstices was 53:/, of the whole contents of the tube. 


No. 53, Table 4, is a pair of experiments in which the active surface 
was the bore of a tobacco pipe stem °076 in. in diameter and 25 ins. 
long. At a very moderate computation, the active surface of the 
fragments in the { in. glass tube was 180 times as large as in the tobacco 
pipe, and so far as the question of velocity or time of contact of 
particles of gas with the active cupreous molecules may effect the 
result it must be noted, that the velocity of the stream of gas over the 
smaller surface was at least 50 times as great as over the larger surface ; 
yet with 2,522 fluid grains passed over the larger surface in the same time 
that 2,188 fluid grains passed over the smaller surface, the chlorine 
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obtained from the smaller surface was 84 as compared with 81 from 
the larger surface, te. more total work from ris of the number of 
molecules. Looking only at the working capacity, a cupreous particle is 
thus proved to possess, it would seem that if this power alone were to be 
regarded, that the 3 feet long of active material in No. 117, Table 3, 
might be most materially shortened, and the same result obtained. 
The first surfaces must do the work, and the rest must be idle, and by 
increased velocity undecomposed hydrochloric acid ought to be carried 
to the previously inactive cupreous molecules in the rear of the tube and 
there be decomposed. This involves the idea of a limit of decomposition. 
In no case has any limit been observed, except from excess of tem- 
perature. Increased length of active substance, or longer duration of 
contact would always give a higher decomposition. 


Tables 6 and 7 illustrate the effect of different lengths of decom- 
posing material. The experiments recorded in No. 1, Table 6, were 
made in apparatus filled with continuous earthenware tubes of roughly 
parallel bore, in fact ordinary agricultural-drain tiles soaked in 
sulphate of copper of a total length of about 200 feet. Samples for 
analysis were drawn at the extremity and in the centre. The averaged 
result shows that at half the distance very nearly half the work was 
done. The experiments referred to in No.2, Table 6, were performed 
in apparatus filled with about 100 tons of ordinary clay “marbles,” 
about 150 feet long, the samples being drawn at the intervals marked. 


These results afford only rough indications of the truth, for the 
temperatures in these masses always vary, and thus vitiate these 
results. In diagram No. 5 I have projected a curve from these 
results, for the sake of comparing it with others obtained on the small 
scale and recorded in Table 7, two of the widest range being also 
projected as curves on the diagram. 


Theoretical consideration, respecting increased length of active substance. 


So far as the percentage decomposed is concerned, the natural 
conclusion seems to be that increased length should compensate for 
any loss arising from increased velocity ; for if increasing the velocity 
in a piece of apparatus, say two-fold, and thus halving the time of 
contact, reduces the percentage, then as doubling the length of the 
apparatus proportionately, preserves the time of contact, the conclusion 
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that similar effects must be produced appears. to, be inevitable. 
Table 6 in this way serves to confirm the different action of 
parallel and irregular active surfaces, No. 1 of that table showing 
that the work done is in simple and equal proportion, to the length; 
whereas No, 2 shows the proportion is not simple. Table 7 gives the 
results of laboratory experiments, and in it are some curious results, 


In the two pairs of experiments 104 and 105, making allowances for 
velocity, no materially different results are obtained from 14 in. and 
8 in. length of active fragment filling contained in a glass tube of 
4in diameter. In the series 121, in a ? tube at about one-eighth the 
preceeding velocity, the indications obtained seem to be that 16 ins. 
is a limit. In series 127'and 128 in a } in. tube at velocities about 
one-half greater than 104 and 105, and 12 times greater than in 121, 
the results are evidently increased up to 8 in., and if the correction in 
the last column in the table be accurate, an increase up to a length of 
16 in. is shewn, 


In the series 127 the results obtained with 4 in. and 2 in. of filling 
are reversed, the shorter length giving the greater results, and in (2) 
Table 6 a corresponding fact is noted. These are of course accidental, 
but illustrate the difficulties attending these experiments, and the 
risk that conclusions based on a limited experience may be erroneous. 


The experiments on the large scale differ from the laboratory ex- 
periments much more markedly in this question of length than on any 
other point, for on the large scale no such results as given in 104 and 
105 have been noticed. 


The inferences I draw from the facts are that increased length of 
@ porous mass with active surfaces, does not in any direct proportion 
compensate for increased velocity, but that the laws of each are distinct. 
The previous explanation as to the different action of narrow and wider 
tubes is probably sufficient to account for the inconsistent results evident 
on comparing any two of these fillings in narrow glass tubes, as the 
same fragments may have narrower or wider interstices from accident- 
ally close or loose packing, and thus create a different set of circum- 
stances in the currents of gas, causing corresponding differences in 
the number of contacts. But disregarding small differences, and 
looking at, these experiments as a whole, I am unable to offer an 
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entirely satisfactory explanation of these results, with. different lengths 
of fragments. With parallel tubes the length increased in proportion 
to. the velocity, does appear to maintain an equal intensity of action on 
the larger quantity of gas. 


As possibly influencing the results of experiments with mixed 
streams of gases of different densities impinging upon surfaces, I would 
allude to the phenomena exibited when streams of water holding in 
suspension particles of substances heavier than water violently impinge 
on surfaces. The heavier particles having the greater impulse tend to 
separate from the lighter stream, and streaks or clouds of these heavier 
particles are visible at the point of contact, when from the stream’s 
velocity they are invisible elsewhere. Then if all ponderable matter 
obeys the same dynamical laws, every time that the direction of the 
stream is changed, and in proportion to the abruptness of the 
change, this separation of the heavier particles must ensue. The 
separation evidently must be one of degree. The stream. must quickly 
resume its average constitution. All the particles, heavy and light, 
must ultimately be swept along. The elements of hydrochloric acid 
are in all probability held together by a stable force, that no such blow 
can rupture, but the mechanical hold of hydrochloric acid on oxygen 
or on nitrogen, or the hold of chlorine on either may not suffice, 
and I see no argument why it should suffice to prevent these heavier 
molecules in a stream of air from obeying the laws of motion obeyed 
by heavier particles in a stream of water. The results of direct and 
sudden impact, as occuring in a porous mass, may therefore differ from 
those of indirect, and so to say, gradual impact, occuring in parallel 
tubes, by affording a different opportunity for new matter to come 
into contact with the active surface. 


The objection that the molecular motion of gaseous molecules is so 
considerable that the mechanical motion employed in these experiments 
is too small appreciably to affect the result, is, I think untenable. 


The hypothesis of molecular motion involves the equality of the 
motion of each molecule. The lighter one moves so quickly, and the 
heavier one so slowly, that their “vis viva” or potential energy, is in 
each case exactly equal. But the second law of motion requires that a 
body in motion yields duly to other forces. 
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If therefore the normal forces of the two molecules are equal, and a 
fresh force affects them unequally, the effects of the normal force, being 
balanced, may be disregarded in considering the results of the fresh 
force; it may be as a very small weight in one pan of a very heavy 
but exquisitely delicate and equipoised balance. This illustration being 
rather statical than dynamical, I use it only as an experimental proof 
that small forces are not lost. Molecular forces must affect all my 
results. They are not to be ignored, but mechanical forces are active 
and appreciable also; my contention being for the absolute and appre- 
ciable resolution and composition of all natural forces which make 
themselves evident by motion. 


6. The effect of various proportions of Air, or of Oxygen to Hydrochloric acid. 


Recorded in Tables 8, 9, 10, and 11, are the results of the effect of 
various mixtures of hydrochloric acid with air and with oxygen, and of 
mixtures of hydrochloric acid with air compared with mixtures of 
hydrochloric acid with oxygen. 


In Table 8 (hydrochloric acid and air) the recorded experiments 
vary from ‘31 of an equivalent to 4°44 equivalents of air to one 
equivalent of hydrochloric acid. The chlorine obtained per minute 
varies from 16 to 610 fluid grains, and the percentage decomposition 
from 10°8 to 86:9. 


A slight examination will show that as the proportion of air 
increases, the percentage of hydrochloric acid decomposed increases 
also. There arein many of the experiments equally striking evidences 
that the increased dilution with air within the limits given, maintains 
sensibly the same weight of chlorine from the same surface in the 
same time. 


This is also evident from the experiments in Table 9, where mixtures 
of hydrochloric acid and oxygen in different proportions are compared 
together. 


In Tables 10 and 11 the action of oxygen on hydrochloric acid is 
compared with the action of air. Whilst the percentage results vary 
slightly, the greater or more intense result being on the side of air, 
as if the presence of nitrogen were an assistance, the quantity of 
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chlorine evolved is largely on the side of oxygen. In a given bulk of 
a mixture of hydrochloric acid and oxygen, there is more hydrochloric 
acid than in the same bulk of hydrochloric acid and air mixed in the 
same equivalent proportions. With one equivalent in each case the 
proportion is 1°76 in the mixture with oxygen, to 1 in the mixture 
with air. Two trains, composed of the relative molecules, passing 
the same point at the same speed, would offer opportunities of action, 
and might be expected to yield chlorine in proportion to the number 
of molecules of hydrochloric acid in equal bulks or lengths of the 
trains. In Table 10 the mixtures with air chance to be less than an 
equivalent, and comparing the actual bulk of hydrochloric acid in the 
gases used, the proportion is 1°63 to 1, and the quantities obtained are 
as 1°61 is to 1. 


In Table 11 the experiments were designed to replace nitrogen with 
oxygen, to ascertain whether there was any specific difference in the 
action of the oxygen in excess. The actual average proportion is 4°85 
equivalents of oxygen with one of hydrochloric acid, to one equivalent 
of air with one of hydrochloric acid. The proportionate quantity of 
hydrochloric acid in equal bulks of each is 1:03 with the oxygen to 
1 with the air mixture, whilst the quantity of chlorine obtained is as 
1‘91 is to 1 in favour of the mixture with oxygen. The percentage 
results being also largely in favour of oxygen, viz., 2°28 to 1. 


Theoretical explanations of the effect of varying the proportions of the 

mixed gases. 

Another view should be considered before concluding that the in- 
creased quantity and intensity are due only to the resultant forces of 
the greater number of molecules of oxygen. If equal volumes of gases 
contain an equal number of molecules, then when they are mixed in 


equivalent proportions there must be four molecules of hydrochloric acid 


to one of oxygen. The following strings of symbols may represent 
arrangements of particles as probable as any other arrangement. 
Take first, the case of air and HCl, assuming for convenience that air 
contains 20 per cent. O and 80 per cent. N. The molecules may be 
arranged as follows :—first, HCl with air in equivalent proportions, 
thus, N,, HCl, N,, HCl, O,, HCl, N,, HCl, N, And secondly, HCl 
with O in equivalent proportions, thus, HCl, HCl, O,, HCl, HCl, and 
HCl with O, to replace the N in the mixture with air, thus, O,, HCl, O, 
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HCl, '0,, HCl, 0,,HCl,0,. Now conceiving ‘these to’ be trains ‘passing 
a point of copper salt, two’ molecules of hydrothioric acid, may in each 
case be’ grouped with ‘a’molecule of oxygen between them, as more 
than enough oxygen is*present in that group for both molecules of 
hydrochloric acid. In a train of nine molecules of this mixture with 
air there is one such group. In a train of molecules of hydrochloric 
acid and oxygen in ‘equivalent proportions, there would be 1°76 such 
groups. And in the mixture where oxygen replaces nitrogen in the 
air mixture, there would be two such groups. The chlorine obtained 
by experiment is, in each of the foregoing cases, a near approximation 
to the theory. All intermediate mixtures will in this way give 
approximate results to those obtained by experiment, but not so close 
an approximation as the rule that the percentage of hydrochloric acid 
decomposed at the same temperature and velocity of gas in the same 
apparatus is always the same; or, that it isin proportion to the square 
roots of the various equivalent proportions of oxygen and hydrochloric 
acid. The figures obtained by dividing the percentage decomposition 
by the square root of O divided by 4HCl are shown in the last 
column of most of the tables. These figures represent (on this 


assumption) the per centage of HCl that would be decomposed from a 
mixture of HCl and O in equivalent proportions, if the other conditions 
of the experiment were unchanged, and if the rule agreed with the 
experimental results, the figures in each series of experiments should be 
the same. The variations, therefore, show the extent of error. 


Of these three suggestions, that in any piece of apparatus, at the 
same temperature and with the same velocity, the quautity of chlorine 
evolved in the same time from various mixtures of hydrochloric acid 
with air or with oxygen respectively, is (1) in proportion to the 
number of chances that molecules grouped in certain ways will strike 
a given point, (2) that it is uniform, and (3) that the percentage of 
hydrochloric acid decomposed is in proportion to the square root of 
the number of equivalents of oxygen to 1 of hydrochloric acid, or 
inversely as the square root of the equivalents of hydrochloric acid 
to 1 of oxygen, I dismiss the first, as its range throughout varies 
much the widest from experimental results. In Tables 8, 9, 10, and 
11, there are 55 experiments. The results of 18 of these follow 
nearly equally well, the law of chances of groups of atoms or molecules 
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or of the square root of equivalents, but the proportions of oxygen 
and hydrochloric acid happen to be those at which the chances and 
results best agree. These 18 are merely repetitions of two sets of 
chances, viz., hydrochloric acid with air and with oxygen, each in 
nearly equivalent proportions, and hydrochloric acid with nearly 
five equivalents of oxygen. There are always two points where different 
theories, like different curves, will coincide ; little importance therefore 
attaches to merely two points of close approximation. 


Examination of Table XII, comparing results of experiments with various 
mixtures of gases to ascertain the law of action. 


A comparison of the two remaining hypotheses, to which I 
will refer briefly, as the “equality” and “square root ’’ hypothesis, 
is shown in Table 12, where the extreme errors of each hypothesis 
as applied to each series of experiments are averaged, the result 
in this form indicating that the total amount of errors in the 
“equality” hypothesis lie most in one direction, but the errors 
in the “square root” hypothesis balance each other. If instead 
of taking the total amount of errors, the proportion of each separate 
pair of errors is taken and those proportions averaged, the result is 
slightly in favour of the “equality” hypothesis. In the proportionate 
errors in this “equality” result, seven errors in excess are balanced by 
three errors of deficiency, whilst two experiments are correct; in the 
“square root” examples none are right, but the errors in excess and 
deficiency are equal in number. There are other ways of com- 
paring the two sets of results, but all, I think, show too small a 
balance of probabilities in favour of either to determine the choice 
without further evidence. I may here say that our daily 
experiments on the large scale throw but little light on this 
part of the subject. The quantity of chlorine cannot be weighed 
or measured; it is the percentage decomposition only that can be 
‘ascertained. The “square root” hypothesis fits the facts observed 
fairly well, but we do not know that the “‘ equality” hypothesis, if it 
were possible to apply it, would not fit the facts equally well. It 
would seem therefore that, pending further investigations, whilst both 
hypotheses are supported by experimental results, we may fairly enquire 
which of the two is the most rational, Both cannot be right. It is 
certainly remarkable that these experiments with such accidental 
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conditions should give rise to so many points of near accord between 
the two hypotheses which can only approximate for small parts 
of their course, as they are by no means mere arithmetical complements, 


A glance at No. 119, Table 8, will show this, although the fact is 
really self-evident. Without stopping to ascertain the cause of this 
accidental coincidence, I will consider the objections to, and arguments 
in favour of, each hypothesis, so far as they have occured to me. 
They are open to one objection in common, for they both lead pretty 
quickly to over 100°/, decomposition, although as the “equality” 
hypothesis leads to this the most quickly, it is the most obnoxious. As 
a matter of fact, the highest decomposition we have observed was 97 °/, 
with one equivalent of hydrochloricacid and air. The highest recorded 
in these Tables is 86°9°/. with 2°84 equivalents of air to 1 of hydrochloric 
acid. 


The “ equality ” hypothesis is also the soonest at an end in the other 
direction, 7.e. when the proportion of air or oxygen diminishes, a point 
soon arrives at which it is completely used up, and the rule is 
broken. The “square root” hypothesis comes less suddenly to 
an end in this direction, and is therefore the more elastic of the 
two. Another objection is that, except in the case of a mixture of 
hydrochloric acid and air in exactly equivalent proportions, the pro- 


portions left as the decomposition of hydrochloric acid proceeds, must 
vary. For example, say 16 equivalents of oxygen are present at the 
commencement, to 4 of hydrochloric acid. One equivalent of the 


hydrochloric acid is decomposed, using one equivalent of the oxygen. 
There are then left 15 equivalents of oxygen to 3 equivalents of 
hydrochloric acid, 7.e. a proportion of 5 to 1 instead of 4 to 1 as at the 
commencement; similarly a further equal decomposition, and the 
quantities are 14 and 2 equivalents, cr 7 to 1, and the next, or 75°. 
decomposition brings the proportion to 13 to 1. With this greater 
dilution the “equality” hypothesis requires an equal amount of work 
done. With this larger proportion of oxygen the “square root” 
hypothesis looks only to the proportion originally present, and looking 
only at intensity, that is, percentage decomposition, it says in effect, a 
mixture originally with 13 O to 1 HCl would act with a certain 
_ intensity, but the same mixture the result of decomposition with the 
products of decomposition unremoved, will act according to the pro- 
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portions of the original mixture, i.e. with a smaller intensity. Whilst 
I am quite unable to offer any solution of the problem if the “equality” 
hypothesis be correct, the “square root” hypothesis permits, I think, 
of explanation. 


Theoretical reasons for concluding that the action is the resultant of 
all the forces engaged. 


I will again turn to Roscoe’s translation of Bunsen’s work before 
quoted, page 254, for my words. “ We are obliged to admit that 
“chemical affinity is the resultant of the attractive forces exerted by 
“ all the molecules within the sphere of chemical attraction, whether 
“these molecules take part in the chemical action or not,” for, he says, 
“the point at which the chemical attraction of the molecules is so 


“increased that combination can take place, is not only dependent 


“upon the relative attractions of the molecules undergoing combi- 
“nation, but also upon those particles which are preskut, but do not 
“take any active part in the decomposition.” 


This conclusion being not merely a speculation, but a deduction from 
facts, amply supported by his experiments, it cannot be restricted to 
those particular gases he employed. I submit that neither can it be 
restricted only to gases. The molecules of a gas can easily be con- 
ceived as free to act, whilst the actions of liquids and solids are more 
restricted, but the reaction between a gas and a solid must be free if 
the change does not extend to the solid. I mean this kind of action 
to which Bunsen alludes when referring to those molecules present 
which exert their force, although not taking part in the chemical 
action. The solid acts on the gas as much as the gas on the solid, 
and its force should therefore be felt in the resultant of forces as well 
as the forces of those molecules of gas equally near the centre of 
action, and which, as he says, affect the chemical action in which they 
do not act. In this view it is that the original mixture determines 
the resultant of forces from first to last. Hydrochloric acid is decom- 
posed but water is formed. The same elementary molecules are there, 
and their forces remain, although differently combined. The sun does 
not cease to attract the moon because it is the earth’s satellite, nor 
does a piece of iron lose its force of gravity because it is lifted and 
retained by a magnet against the force of gravity. 
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Dealing however with force as motion, another illustration will I 
think make this idea clearer. Take the case of two stretched vibrating 
strings emitting the musical notes of a chord. The sonorous motion 
of the air is effected by both, and becomes, so to say, the 
resultant of each note; different from either and yet containing both. 
This different motion will rouse into action strings whose motion is 
isochronous with either original note, and with certain energy strings 
whose motions form harmonics to those notes. The individuality of 
each note or motion is not destroyed in the resultant, although the 
resultant as such differs from each constituent. 


As an illustration amongst many of the extent of this difference, I 
would refer to those figures described by a point in the circumference 
of a circle which revolves round its own centre whilst the circle itself 
revolves in a circle round another centre. I can imagine no greater 
difference between motions in one plane than between motion 
in a straight line, and in a circle. Now if in the case of the two 
circles just spoken of, the active circle has a diameter 1 and it revolves 
round a centre in a circle whose radius is 1, the motion being inverse, 
that is, in the contrary direction, and the velocity of the two motions 
such that the smaller circle’s circumference would roll on the inner 
circumference of the larger circle, then each point of the smaller 
circle’s circumference will describe a straight line, i.e. a diameter of 
the larger circle. And if these two circles, as a whole, form a part of 
a larger and more complicated arrangement of the same, or of a 
different kind, the motion of the points of the first circle’s circum- 
ference will be the resultant of all the motions engaged, inclusive 
of its own. Hence the conception is possible that two chemical 
elements may have motions as much alike as two circles of different 
sizes revolving in different directions with different velocities, whilst 
the resultant or union of two such elements from a chemical 
point of view, can differ no more, I think, from the original 
chemical action of either element, than the mechanical conception 
of the motion of each of the two circles differs from that of 
the straight line which, when they are united in a certain way, 
is their resultant. And this resultant, in each such case, is not the 
destruction of, but is the combination of both elements, and exerts the 
sum of both their forces. The conclusion I infer is, that in the 
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experiments I have referred to, the forees due to the mixture at its 
commencement continue unchanged, so long as no change occurs in the 
proportions of the elements present. The initial resultant of the forces 
due to oxygen and hydrochloric acid is due to the proportions of each 
present, and so long as those proportions do not vary, that resultant 
is not varied by the different grouping of the original elements. I say 
initial resultant, because there is no contention that, as regards ultimate 
results, it makes no difference whether oxygen alone or combined with 
hydrogen be present in the mixture. 


To recur to a former illustration. The ultimate result of the sun 
and moon’s attraction would be different if the moon were not the 
earth’s satellite. But the present or initial action of the sun and moon 
is not affected. That action is a resultant which is combined with 
the earth’s relationship to both bodies in the total existing resultant. 


The alterations of the lengths of sonorous waves of air which ensue 
when the vibrating origins of the waves are moved through space, 
and the alterations in the lengths of waves of light, which is traced 
to the motion of the stars emitting the light, occur to me as eminently 
suggestive examples of combination of forces. We can imagine the 
light wave accompanied by an actinic, or, I would say, a chemical 
wave, and the stars’ motion altering the length of that wave. 
Without feeling that waiting or searching is 4 priori irrational, we 
may therefore wait for the proof that the actinic or chemical wave 
from one source, can be combined with mechanical motion to form a 
resultant wave, having the same properties as that caused by a different 
source whose orbit of vibration is stationary; so that different ele- 
ments may, at sensible distances, cause the molecular action proper or 
normal to either, or to some third element or compound substance, 
merely by combination with mechanical motion of a suitable kind. 
And this of course carries with it the corollary that, as an indefinite 
number of forces may unite to form one resultant force, therefore, any 
one force may be resolved into an indefinite number of forces, so far to 
to be called constituent, that their sum is the equal of the original. 


An illustration of another kind of resultant is afforded by what is 
known as the balanced pendulum. The time of vibration of the 
whole pendulum is the resultant of the different forces of its two 
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parts. As these approach equality the time necessary for a complete 
vibration is extended. Comparing a completed vibration to a com- 
pleted chemical motion (7. e. a formation or decomposition that can be 
measnred), it is easy to see how two, and, so to say, opposing forces, 
extend the time necessary for the completion of the chemical change. 
To continue the analogy, we cannot in either case say when this 
vibration or action first begins, although we may consider this rate of 
motion to be indefinitely slow. 


Theoretical reasons why the action of the Copper salt should be exerted 


through sensible distances, t.e. in a sphere. 


It has been proved that it is the surface only of the copper salt that 
is active. Therefore questions of mass do not apply to it. As far 
as it is concerned, we have only to do with a unit or molecule of its 
surface. But with gases, I think, we have to deal with spheres of 
action, and I offer a proof of this. 


Admitting the surface action of the copper salt, if the gases have 
not a sphere of chemical action extending through sensible distances, 
then action must be confined to absolute contact of molecules. This 
requires a solution I cannot find, to account for the varied activity 
of a molecule of copper salt under the different conditions of the 
previously mentioned experiments. 


For example, there is the question of different percentages at differ- 
ent temperatures, when the contacts from the constancy of velocity and 
other conditions remain the same. These contacts may be assumed 
sufficient at the highest temperature to give the highest possible de- 
composition. The contacts remaining the same, the temperature falls, 
and out of the whole number of contacts that previously were operative, 
one half are no longer so. I can conceive no reason for this: it implies 
a choice. The opportunities of the whole remain equal, but only one- 
half are affected. If two indivisible molecules, or atoms, come into 
contact under equal circumstances, the action can only be confined to 
one by choice, which is of course a manifest absurdity. 


To imagine the molecules divisible, is to grant the case, for it makes the 


layer of molecules in contact a sphere or zone or region of action, of which 
more or less is acted upon according to the temperature. The inference 
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I draw is, that each molecule is a centre of motion, which motion is 
amplified as the temperature rises. The orbit or place of motion of the 
molecule of copper being fixed, and the reaction only occurring when 
all the bodies are together, the other bodies being moveable have to be 
brought to the copper. And whilst the oxygen is used, and the hydro- 
cloric acid decomposed, the copper salt remains, and is merely the medium 
or fulcrum of action. The motion or activity is amplified by heat, and 
extends through asphere, whilst continuous spheres coalescing form azone. 
All that enters within that zone is affected. It isno choice, but probably 
all are not equally affected, the action in the spheres decreasing from 
the centres to the circumferences. Within certain limits this action 
is sufficiently intense to overcome the bounds of stability of all the 
matter therein ; and beyond those limits a motion may be imparted like 
the motion imparted by gravity to a projectile, small or large in pro- 
portion to the intensity of the action and time of its duration, although 
insuificient to carry the molecule beyond the limits of stability. A 
molecule to whose elements this amount of motion has been imparted 
may then enter the margin of another sphere of action, when its influence 
added to the previous motion will carry the atoms of the molecules 
beyond the bounds of stability. By this supposition it follows that 
the percentage of work done by a molecule of copper upon a stream of 


molecules of constant velocity will depend upon the size of its sphere of 
action. When this covers a larger portion of the stream, the per- 
centage acted upon, 7. e. decomposed, will be larger too; when the 
sphere is small, the percentage will be small. 


Theoretical reasons for the adoption of the ‘‘ syware root” hypothesis. 


But if a sphere of action exists, it must comprise the molecules 
within it. 


The presence of the copper salt, of the oxygen, and hydrochloric acid, 
are all necessary to the reaction, and I have already given my reason 
for assuming that the copper salt molecule is only a medium or fulcrum 
for the other forces. So long as it and one of the other two bodies are 
present, in the smallest conceivable units, whether molecules or atoms, 
the variation of effect is produced by the variation of the proportion 
present of the third substance. In considering the effect on hydro- 
chloric acid, or its decomposition, we may take the copper salt and 
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the hydrochloric acid in unchanged proportions, as a unit, and the 
variation only in the quantity of oxygen, or with equal applicability, 
we may take the percentage of oxygen utilised by regarding the 
copper salt and oxygen as a unit, and varying the hydrochloric acid. 
The result is the same ineach case. It is more convenient, for the sake 
of reference to my Tables, to take the copper salt and hydrochloric 
acid as a unit, and to consider variations in the oxygen only, the 
temperature and the velocity in each case being constant. 


I recur to the train of molecules for an illustration of this velocity. 
The train moves in each case at the same speed, but in one case 
there are more molecules of oxygen and fewer of hydrochloric acid 
than in the other case; still each molecule of hydrochloric acid is 
just as long in passing any given point. It is, however, subjected in 
the one case to the force of more equivalents of oxygen than in the 
other case. 


Now chemical action or change is motion. The time for action 
being the same in each case, the ordinary law of motion will apply, 


viz., that the velocity will be as the square root of the force applied ; 
that is, the velocity of chemical action, or changes, will increase as 
the square root of the force, that is, of the oxygen present; so that the 
number of the same changes occurring in the same time in each 
molecule or group of molecules will vary with tfié sffate.root of the 
force, and a greater number of changes in the same molecule or group 
is of course a greater percentage decomposition. 


Theoretical inferences from experiments with mixtures of Air and 


of Oxygen. 


This idea of a sphere of action and of the resultant of forces also implies 
more or less of an idea of “transparency”’ of matter to force. The 
same idea is also suggested by the results in Table 10, comparing the 
action of oxygen and of air. Nitrogen must be “transparent” to the 
force of oxygen. The percentage action when nitrogen is present is a 
little the larger. This may be that nitrogen assists specifically, or that 
itis a diluent to oxygen and hydrochloric acid and so attenuates them, 
and the molecules may act more freely when attenuated. All this 
seems to necesitate more or less of mutual penetrability of gaseous 
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matter. This may be merely the rapid motion of all the molecules 
in all directions across each others’ orbits, so that every point in the 
space occupied will in the course of an exceedingly brief interval be 
visited by different particles of each gas present. Without offering 
any opinion on the constitution of matter, I employ the words atom 
and molecule only as symbols on which to fix the thought. Figures 
are merely symbols for numbers, and yet symbols, which having nothing 
in common with numbers, are our guides in the use and comprehension 
of the power of numbers. I would be understood as using the words 
referred to in a similar sense. 


Conclusions. 


Reviewing the results of all the experiments contained in the 
Tables in the lights I have endeavoured to explain, I arrive at the 
following conclusions :— 


1.: That with the same mixture of gases, and at the same 
temperature, the amount of hydrochloric acid decomposed by the aid 
of a molecule of the copper salt in a given time, depends upon the 
number of times the molecules of the mixed gases are passed through 
the sphere of action of the copper salt. Conversely, that the activity of 
a molecule of copper salt depends upon the speed with which fresh 
matter is presented to, and the products are removed from it. Not 
that force is in this way created, but again using Bunsen’s words 
(page 255 of the work quoted) “catalytic action is not an equivalent to 
“an unlimited amount of labour, but for every decomposition effected, 
“an equivalent amount of force is absorbed, just as in the case of a 
“ weight raised by a falling body, a force is expended exactly equiva- 
“lent to the work done.” 


2. Thatin long parallel tubes of the same diameter, the number 
of opportunities of action in the same time is nearly the same 
at ali velocities of the current of gas. 


3. That in long parallel tubes of different diameters, the number of 
opportunities of action of each molecule of copper salt is the same 
when the velocities of the currents of gas are in inverse proportion to 
the squares of the tubes’ diameters. 
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4, That in porous masses the opportunities of action increase 
with increased velocities of the current of gas in nearly direct proportion, 


5. That, other conditions remaining the same, the percentage of 
hydrochloric acid decomposed in any given time varies with the square 
root of the proportionate volume of oxygen to hydrochloric acid. 
Conversely of course, the percentage of oxygen used varies with the 
square root of the proportionate volume of hydrochloric acid to oxygen. 


6. That the cupric chloride formed bears no definite proportion to 
the quantity of chlorine produced. 


7. Thatas the sphere of action includes molecules not in contact with 
the copper salt, therefore hodrochloric acid must be decomposed unde 
circumstances where the union of either element with the copper salt 
is impossible, i.e. that the decomposition must in part, if not entirely, 
be caused by the resultant of the forces engaged, and therefore direct 
from 2HCl1+0 to H,O +4-2Cl. 


Imperfections in my work must have been already sufficiently 
evident, and there are two points in particular where further experi- 
ment is necessary, viz., as to the utmost limit of decomposition at 
different temperatures and with different mixtures, and as to the value 
of increased length of apparatus of different kinds. 


Still, despite the incompleteness of my attempts, it is I think 
abundantly evident that results of the kind shown in these experiments 
cannot be restricted to mixtures of hydrocloric acid and air or oxygen 
reacting in the presence of copper salts, &c. They must be capable of 
very general application to problems in chemical dynamics. When 
liquids act on solids, for example, and currents or motions in the liquids 
become perceptible, the phenomena of streams must occur, varied ac- 
cording to the varied circumstances of each case. The amount of 
chemical change occuring in any given time is not merely a measure 
of the chemical force engaged, but is in reality a resultant of all the 
forces engaged, physical and mechanical as well as chemical; and in 
estimating the difference between chemical forces, those which Bunsen 
calls “foreign forces”’ must first be eliminated from the result. I trust 


OF OBTAINING CHLORINE. 759 


my efforts in this direction will be only a prelude to a full generalisation 
by abler hands. 


I wish with your permission, before I conclude, to record my thanks 
to my partners for their forbearance during the four years and upwards 
that this research has extended. All the resources of our establish- 
ment have been freely at my disposal. Next, I would acknowledge the 
assistance throughout, of our laboratory chief, Dr. F. Hurter, and 
of my late lamented chief assistant, Mr. W. R. Jekyll, Daltonian 
Scholar of Owen’s College; and latterly I have had tke valuable 
assistance of Mr. Rocholl, who has worked with the large brick 
farnace and cast iron tube I have described. 
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TABLE A. 
PRELIMINARY TEST EXPERIMENTS. (PIECES.) 


| 
-} HCl 
| passed 
; in 
minutes,| grains, 


| Reference No. 


Tube laid in thin 


32 75| 99°8 ‘ sheet iron gutter. 
32°00} | oleme) 
30°50; 107°31 " ‘ Ditto. 
—IZ2 > 43°25 30°25 T0g'50 


: 16°25] 30°25) 104°46 
:56 | 30°25) 105°98 


: 15°75—I12 : 46°25 30°50) 108'18 . ° Same tube shaken 


up and cleaned out- 


° . a . . ° | . . . side fi OSI TEC 
*55°5 I 3 27°75) 32°25) 104°02 — 


1 32°75— 4: . 30°75| I I1'25 . . Same tube. 
 9°5 — 53 40°75/ 31°25| 111703 , 


A.M. 

. . ae ° e . ° . New tube insert- 
’ 8 75 II: 28 25 103 80 ed in iron gas tube 
P.M instead of being 
mind | laid in iron gutter 


:43°75— I: 27°25) 102°27 


A.M. 
241°5 —I11: 8°75 27°25) 113°44 . . Same tube. 
:27°75— 12°O | 32°25] 114°70| 28° . 


P.M. 
156 — 3: 27°25] 31°25| 109°72| 58°0 | 54°3 | Ditto. 
3: 21°5 — 3: 51°25] 29°75| 109°50| 58°5 | 54°9 


A.M. | 

215 —10: 45°75) 30°75| 111°03/ 69°75] 64°6 | Ditto. 
P.M. | 

> 45 —12:15°25 -_— 114°97 . 64°9 | 


TABLE I. 


DIFFERENT TEMPERATURES. 


Fluid grains 
of fHCI.| Temperature. 
Cl. obtained. ae P 


Oto4HCl.| Velocity. 


Degrees 
Per Minute. Soe Fahrenheit by 


Fluid Grains 
per Minute. Pyrometer. 


Pieces of ’ . | 
Fire-brick ” 1898 
Saturated 
with 
Ca. 80, < 
jiin. tube. 


Pieces of 
Fire-brick 
with 

Cu. SO, 
llin, tube. 


< 


se CO hw Qs 
OoknH AN OONHSO 
) CO AWATO 3 U1 O 


NNHW&H N Nv 
Now 


— OO Oo 
2 wo oa oe oe oe 


Piecesof ( 6a | 
pure 

Cu. SO, 

ilin, tube. 


“sa OD N 
wmnanoBhN 
momn oOoon 


LS a el 


Marbles 
Saturated 
with 

Cu. Cl 
}lin, tube. < 


TABLE II. 
DIFFERENT VELOCITIES. PIECES. 


| Velocity. Temperature.| 


y 


'yrometer. 


Fluid grains 0/o of HCI. 
of Cl. per decomposed. 


Minute. 


| 
| Fluid | RATIOS. 
Grains 

] 


grees Fah-| 
renheit b 


P 


per 
| Minute. | 


Galvanometer 


iDe 


| 


| 
No. 111...| 1°68 | 820 
(2.3)| 1°82 | 2073 | 
Zin. tube | 
No. a . | IoO1 
1'2 "42 | 2 
Zin. A te $5 
at : 241 
(12 ‘ I 
jin. tube | ’9 
753 


1350 
izin.tube | 
No. 131...; 1°32 184 
(1'2)| 1°21 | 504 | 
jin, tube | 
No. 30......} 1°14 | 3217 
: 5231 
5595 
6918 
| 
| 5147 
10370 


4987 | 


I02I0 

| 5957 | - 
14250 — 
5170 

7518 


2680. 
5026 


| 2680 | 1° 

5026 | 1°88 | oo 39°0 
| 
| 
| 


| 
| 25°50) 13667 6521 6284 568°57 


| Averages} 1°: 1°96 | 282°1 501°6, 48°34 43°74 


| | ’e:syee : ¥ 


TABLE III. 


DIFFERENT VELOCITIES.—PIECES. 


4 HCl. VELOCITY. TEMPERATURE.| 
; * | ‘Degrees ‘cata | Fluid 
Fluid | RATIOS. Fahren- | Readings} Grains o/o of 
Grains aL heit of of Cl. | HCl. 
| per j;_. In- | by Pyro-| Galva- | per decom- 
| Minute. Direct. verse. | meter. |nometer.| minute. | posed. 
isnennanniaiaa } cee — |_| rrr 
| | | | 
No. 117... 1 | 1°35 | IgI i |§2°4 820 | 54'8 | 16 | 42°9 
Zin.tube 2| 1°42 | 332) 1°74 30°2 | 825 548 | 27 | 434 
3%, 1°26 695 , 3°63 14°5 800 | 54°0 | 40 | 284 
4*| 118 | 1602 | 838 6:2 810 548) 51) 15'2 
5*| 1°25 | 2522 |13°20 4° 820 | 54'8 81 | 16°0 
6*, I'Ig 10028 | 52°40 1° 820 54°8| 149, 7:'2 
| “< 
No. 118... 1} 148} 241 1 | 43" | 950) 60° | 32] 74°9 
fin, tube 2 | 1°46 551) 23° 18 940 | 60° | 7I | 710 
3} 1°28 | 2735 |113 | 3°8 955 | 60" | 332 61°4 
4| 125 | 3545 147 | 2°99 | 940 | 6o° | 403 | 56°6 
5 | 1°23 |10399 hed I° 955 | 60° | 743 | 35°3 
oy 
No. 131... 1} I'rr | 184 | '13°8 | 950 | 7orr 23.| 55°4 
in.tube 2] I°OI | 504 | 2°7 | 5.1 95° | 70°4 71 | 32°6 
3| I't4 | 2527/1338] © 950 | 69°8 121 | 22°6 
| 
oc | 
No.1... 2 | 1°68 820 | I’ | 7°90, 940 | 82 | boro 
din. tube 3 | 1°82 | 2013 | 2°54) 3°! 930 | 195 | 61°5 
4! 1°93 | 6235 | 7°99 1° | 930 | 553 | 583 


O to 
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TABLE IV. 
DIFFERENT VELOCITIES.—PIPES OF EQUAL BORE. 
OtogHCl | VELOCITY. | 
: o/o of HCl. 
Grains | Ratios in| Fluid Grains| o/o of cl. | decomposed. 
per each set of of Cl obtained decomposed, -— aa 
Minute. |Experiments., per Minute. 
J 4 HCl. 
No, 50...+++ 1'22 | 2159 | I° 99 23°75 21°5 
‘117 tube...| °95 | 5744 2°66 | 161 12°70 13°! 
tn 1'26 | 2203 | I° 107 26°30 23°4 
"117 tube...! 1°04 | 5106 2°23 125 11°80 11°6 
No. 53...... 1°12 | 2188 | 1I° | 84 18°82 17°8 
o76tube...| “QI | 4347 1°99 99 10°20 | 10'7 
6°88 290 385 | 68°37 34°7 | 62°7 35°4 
seers nt’ 8-29 196 £98°3| 92°96 _11°6 | 20°9 11°8 


4 ee | I' : *56 


TABLE V. 
DIFFERENT VELOCITIES.—PIPES OF DIFFERENT BORE 
Ratio OF DIAMETERS IT : 1°54. 


Do. Sections I : 2°38 
He. VELOCITY. | 
pe | | | ofoof HCl. 
| Grains’ Ratiosin | Fluid Grains ; 0/o of HCl. _-decompos sod. " 
per each set of of Cl. obtained) decomposed. meaminer= ine 
| Minute. Experiments per Minute. oO 
| J 4 HC! 
No, 46, Large| 1°60 | 4467 | | 137 18°80 14°9 
Small) 1°45 4467 _ 80 10°30 8°6 
Small) 1°55 (4467, 2°38 80 10°80 87 
No, 48, Large| 1°25 | 4663) 1° 161 18°05 16°I 
Small) °98 | 4531 | 2°31 116 II*45 11°6 
| | 
No. 49, Large 1°16 4596 ¥ | 114 12°47 11'6 
Small) r-o9 | 4731 2°45 83 8°63 8°3 
7” | 
| 
9°52 412  35949°32 4118.42 37° 
| A verages.. T° 2°38 137°389°75 16°44 10°3 lr4:2 9°3 


; 53: 0° £59: 5° 2°597:1 
‘117 ins. dia. 
‘076 ins. dia. 


Large 
Small 


C 
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TABLE VI. 
DIFFERENT LENGTHS OF DECOMPOSING MATERIAL. 
EXPERIMENTS ON A LARGE SCALE. 


~- J, DECOMPOSER WITH DRAIN TILES. 
o/o of HCl. decomposed. 
Scie ail 


By one-half, ‘ By the whole. 
16°6 30°3 
12°2 30°6 
12°4 30°6 

7°I 18°5 

10°3 | 16°9 

99 | 235 

10°38 | 21°6 

1435 | 257 

93°8 | 197°7 

Av. 117 | 24°7 


II. DECOMPOSER WITH MARBLES. 
o/o of HCl. decomposed after passing through. 


= my J 
1-tenth. 3-tenths. 5-tenths. r 7-tenths. g-tenths. All, 
1°8 19°6 42°9 415 | 
27°6 57°6 64°5 | 72°1 
| 408 | 52°2 63°9 
| 42°3 46°5 


TABLE VII. 
DIFFERENT LENGTHS OF PIECES OF DECOMPOSING 


_MATERIAL IN GLASS TUBES. 


j | Oto i oo ais o/o of HCl. 
| | 4 HCl. Velocity. Temperature. decomposed. 
ie ee ~ Fluid _Degs. Readings Fluid | 070 of 
Length of grains Fah. by| of grainsof, HCl. Oo 
| material | Ratios. | per Pyro- |Galvano- Cl! per | decom- Tcl. 
in inches minute eter OE : | 4 . 
S. minute. meter. | meter. |minute.| posed. 
104 3. 2 [2°28 | 2547 725 136 | 39-9 | 24°2 
} tube. I 2°28 | 3337. 725 138 (316 | 19.2 
| 
| 
, 195 3 2°19 | 2770 707 25 | 32°8 20°3 
tube 13 | 2°19 | 2920 707 123 | 306 18°9 
121 24 3. (115 | 800 goo | 30°5) 21 17°9 
4 tube. 16 2 "96 | FIO | go5 31°5 9 18°5 
8 I 93! 712 | 905 28 = | 17°79 
| | | | 
| * | 
} | . >" Q | . 
> & 16 | 32 | °99| 973 | 890 72°3 , 42 [18-7 re: 
4 tube, 8 | 16 |1°09 | 743 | 906 72°5 31 }19° | 16°8 
4 8 |1'05 | 954 | 905  72°5 22 |10'2} 9g'o 
2 4 {1°05 | 905 | g00 72°5 27 | 73°6 | 12°0 
I 2 |r | 860 goo | 72°5 17) 91] 7°9 
1 ar a wae ° ° 
3] I |TOD| 729 | 993 | 72°4 12) 79 | 6°9 
| ont ee | | 
728 8 | 16 | 1°73] 982 , 965 | 75 54 (341 | 23°97 
#tube.; 5 4 |1°78| 819 950. 75° 47 |31°2 21°4 
I 2 |1°76| 684 960 75'1 26 }20° | 13°8 
| 


747. 965) 75'2 18/158 | 10°9 


TABLE VIII. 


DIFFERENT MIXTURES—HCl. AND AIR—(PIECES.) 


No. 129 


qin, tube... 


No. 132 
Zin. tube... 


No. 133 
Zin. tube... 


No. 119 
Sin. tube... 


Galvano- 
meter wire 


*ro2tube...2 


No. 54 


*r17 tube...2 


No. 55 


*r17 tube...2 


*117 tube... 


| Oto4HCl.| Velocity. 


TEMPERATURE. 


| 


\Fluid Grains 
per Minute. 


Degrees | Readings 

Fahren- of 

heit by | Galvano- 
Pyro- | meter. 
meter. | 


Fluid grs. 
of Cl per 
minute. 


o/o of HCl 
decomposed. 


822 
776 
1005 
744 
764 


95° 
IOI 


975 


1002 


858 


978 
g22 


1767 
1660 
1633 
1569 
1681 


1612 


5317 
5096 
4987 


5026 
5261 
5106 


956 
1018 
1040 


4595 
4731 


4731 
4662 


4436 
4501 


885 | 70°8 
885 | 70°8 
885 
885 
880 


850 
850 
850 


850 | 


940 | 
940 
940 


830 
830 
830 
830 
830 
830 
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TABLE IX. 
DIFFERENT MIXTURES—HCl. AND O—(PIPES.) 
Oto4HCl.| Velocity. TEMPERATURE. | | sfoct Bel 
ott) ee 
Degrees : COING OT) 01, dee | sagen 
. .__| Fahren- | Readings Cl. per |composed. Se 
is Seales ney | aang Mame MPS) | THT 
meter. | Meter. 
No. 62 1°73 4248 305 | 21°8 166 
117 tube... 3°13 4270 335 | 27°8 15°7 
No. 63, 92 | 4311 | 310] 226 169 
‘117 tube...) 3-n9 4222 326 | 30°7 16°3 
TABLE X. 
___ MIXTURES WITH AIR AND WITH 0. (PIPES.) 
O to 4 HCl. ‘Vilocity | pint | 
Fluid 
| grains Fluid grains of | 0/o of HCl. J | SS 
per | Cl.per minute. | decomposed. 4 HCl. 
a — — b. 
No. 56. | 1°27 Oxygen. 4705 158 98 8°7 
*117tube 1‘O2/Air ...... | 4770 115 11'9 11°8 
No. 57- | 1°04 — 475° 178 10°2 10°O 
on 96/Air ......| 4840) 118 113 11'6 
No. “" I'I2 Oxygen.| 4352 247 15°3 14°4 
— I’ Air ...... 4505 163 16°8 16°77 
No. 61. | 1°03 Oxygen.| 4221! 254 16°2 | 16°0 
‘o76tube 7 ssiti 4350 168 17°6 17°8 
No. 63. | 1°92 Oxygen.| 4311 310 22°6 | 16°2 
"117tube T'92 Air ...... 4408 156 24°6| 17'7 
| PIECES. 
No. 37. | 1°13 |Oxygen-| 4863 942 | 57°70 | 53°7 
913 Air ...... 4662 594 55'5) 58°1 
| | H | 
| 
No. 38. | 1°12 |Oxygen. 4531 790 46°4 | 43°9 
"83 Air ses 4596| 468 42°4) 46'5 
8°63 7623 2879 1782177°5 180°1 162°9 180'27 
Averages| 1°23 089 410°3 254°5) 25°3  25°7, 23°2 25°75 
| ” : 87/ 1°61 I° “ Ierr 


I 
-~ 
hor] 
~I 


TABLE XI. 
MIXTURES WITH AIR AND WITH O. 

| O to4 HCI | \V'locity | | Por 

| | “Fluid Pers | 

| | grains Fluid grainsof| o/oof HCl. | eS. 

per { Cl. per minute. decompcsed. J 4 HCl 

| 4 minu in ute. er ok A ile! | as & i re 
No. 58. 4°75 Oxygen. | 4662 265 | 26°7 | 12°2 
ware I a = | 4845 115, 112, I1‘O 

| | | 
No. 50. |5-081 saa 4845, 268 | 35°7 | 15°8 
er 986 Air .. aes | 4663 163 16:2 16°3 

Pa | > | = ° 

ta 2°026 533. 278 62:4 27'4 280 27°3 
Averages 4's 915 013 266°5 139) 312 13°7| 14° 13°6 

4°85 32 | | Se ¢ 8° sg + 8° 


TABLE XII. 


Comparison of the extreme errors of the “equality” and ‘square root” 
hypotheses applied to each series of experiments. The widest 
variations in each series are chosen, the experiment with the 
smaller proportion of oxygen veree to the left hand. 


Reference! ‘ Equality” result. Quantity of Cl.|« Square root.’ - ofo decomposition. 
a | Most O. [2 Least O. | Most O. Least O. | Most O. | Least O. | Most 0. 


ts 
| 
| 


129 36: 23 I* 64 | 204: 18°6 I’ ‘QI 
132 6: 4g >": ree ris oe ‘ I°l5 
133 67: 74 I° T'IO 34°9 : 31°9 4 ‘91 
119 99 : 114 i oe 24°9 : 40°5 1" 1°63 
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PROCEEDINGS 


AT THE 


MEETINGS OF THE CHEMICAL SOCIETY. 


SESSION 1871-72. 


November 2nd, 1871. 
Dr. Frankland, President, in the Chair. 


Mr. R. Gerstl, University College, was duly elected a Fellow of 
the Society. 


The following papers were read :— 


“Ona Process for the Estimation of Fluorine:” by Mr. Archi- 


bald Liversidge. 
“On Anthraflavic Acid:” by Mr. W. H. Perkin. 
“ On the Distillation of Wood:” by Mr. Watson Smith. 


November 16th. 
Professor Odling, Vice-President, in the Chair. 


The following papers were read :— 


“On Burnt Iron and Steel:” by Mr. W. H. Johnson, B.Sc. 
“On an Improved Siphon:” by Mr. F. Hart. 


December 7th. 
Dr. Frankland, President, in the Chair. 


The following gentlemen were duly elected Fellows of the 
Society :— 

Charles Thomas Woodcote, Stoke Bishop; Benjamin Tanner, 
Liverpool; Hugh Paterson, Warrington, Cumberland; Frederick 
Hicks, Magdalen College, Oxford; George Joseph Warner, 
Manchester; William John Wilson, Great Portland Street, W. ; 
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William Gray, Blackheath Park; Robert Irvine, Leith, N.B.; 
Regnald C. Woodcock, Durham; Donald Munro, Glasgow. 

The following papers were read :— 


“On Essential Oils,” Part II: by Dr. J. H. Gladstone. 
“Observations on Nitrochlorophenols :” by Dr. H. E. Armstrong. 


December 21st. 
Dr. Williamson, Vice-President, in the Chair. 


The following gentlemen were duly elected Fellows of the 
Society :— 

William W. Abney, Rochester, Kent; Jonathan Ingle Calvert, 
Lancashire; Christopher Childs, 4, Oxford Terrace, Hyde Park ; 
Frederick Montague Page, Lisle Street, Leicester Square. 


The following papers were read :— 


“On Eulyte and Dyslyte:” by Mr. H. Bassett. 
“On the Nitration-products of Dichlorophenol-sulphonic Acids,” 
No. IV: by Dr. H. E. Armstrong. 


January 18th, 1872. 
Dr. Frankland, President, in the Chair. 


The following gentlemen were duly elected Fellows of the 
Society :— 

Julian Louis Vanderstraaten, Keppell Street, Russell Square; 
John Millar Thompson, King’s College; Charles W. Vincent, 
Royal Institution; Robert Barton, Melbourne; David Watson, 
Washington, Co. Durham; William Thompson, Royal Institution, 
Manchester; William Forster, Arundel Street, Haymarket; Henry 
James Helm, Forest Hill; Thomas W. Fletcher, Warrington; 
George Thomas Glover, Belfast; Thomas Eltoft, Haverstock 
Hill. 


Mr. D. Howard read a paper “ On Quinicine.” { 


February Ist. 
Dr. Frankland, President, in the Chair. 


The following gentlemen were duly elected Fellows of the 
Society :— 


William H. Chandler, Pennsylvania; Charles F. Chandler, , 
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New York; Benjamin P. Medcalf, Coleman Street; John Watts, 
Royal Institution. 


The following papers were read :— 


“On the Crystalline principle of Barbadoes Aloes:” by Dr. W. A. 
Tilden. 

“On the Relation between the Atomic Hypothesis and the Con- 
densed Symbolic Expression of Chemical Facts and Changes known as 
Dissected (Structural) Formule :” by Dr. C. R. A. Wright. 


February 15th. 
Dr. Frankland, President, in the Chair. 


The following gentlemen were duly elected Fellows of the 
Society :— 

Ludwig Mored, Farnworth, Warrington; Edward Kinch, Royal 
Agricultural College, Cirencester; Edward Packard, Jun., Bram- 
ford, Ipswich; John Ruffle, Plaistow, Essex; Frederick John 
Barrett, Wolverhampton ; Edward Handfield Morton, Newport ; 
Ross Scott, Bayswater. 


Dr. Roscoe gave an account of his researches on the compounds of 
Tungsten. 


March 7th. 
Dr. Debus, Vice-President, in the Chair. 


The following gentlemen were duly elected Fellows of the 
Society :— 

Henry Baden Pritchard, Royal Arsenal, Woolwich; James 
Ballantyne Hannay, Glasgow; J. Vincent Taylor, Westminster ; 
George Smithers Packer, New Cross; Robert William Atkin- 
son, University College; Walter William Fischer, Corpus Christi 
College, Oxford. 


The following papers were read :— 

“On the Reduction of Ethylic Oxalate by Sodium Amalgam:” by 
Dr. Debus. 

“On Metastannic Acid and the Detection and Estimation of Tin:” 
by Mr. A. H. Allen. 

“Note on the quantity of Cesium contained in the Water of the 
Hot Spring found in Wheal Clifford:” by Col. Philip Yorke. 
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March 21st. 
Prof. Odling, Vice-President, in the Chair. 


The following gentlemen were duly elected Fellows of the 
Society :-— 

George Atwood, San Francisco; Edward Northway Butt, 
Curzon Street, Mayfair; William Moss Bouron, Stockton-on-Tees. 


A paper was read ‘On the Non-existence of the Hyponitrous Acid 
discovered by Dr. Divers:” by M. Maumené. 


March 30th. 
Anniversary Meeting. (See page 341.) 


April 4th. 
Dr. Frankland, President, in the Chair. 


The following gentlemen were duly elected Fellows of the 
Society :— 

William Frederick Donkin, Oxford; Charles D. Hunter, 
Bridge of Allan, N.B.; Reginald Le Neve Foster, Bradford, Man- 
chester; Alexander Noble, Glasgow; W. Little, Lincolnshire ; 
William Henry Walbourne, Dalston. 


Dr. Schorlemmer delivered a lecture on the Chemistry of the 
Hydrocarbons. 


April 18th. 
Dr. Frankland, President, in the Chair. 


The following gentlemen were duly elected Fellows of the 
Society :— 

Thomas Tyrer, Battersea; F. W. Fison, Christ Church, Oxford ; 
George Blundell! Longstaff, New College, Oxford; John Robins, 
Portsdown Road, Maida Vale; T. R. Ogalvie, Greenock; Mark 
Finch, Chemical Works, Victoria Docks; A. J. Dickinson, Dept- 
ford. 


The following papers were read :— 
* On Benzyl Isocyanate and Isocyanurate ; ’ 


of Sodium and Glycerin:’’ by Mr. E. A. Letts. 
“On the Carbonic Acid in Sea Water:”’ by Prof. Himly. 


’ 


also “ On a Compound 
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May 2nd. 
Dr. Frankland, President, in the Chair. 
The following gentlemen were duly elected Fellows of the 
Society :— 


Richard Anderson, Riddingston, Glasgow ; George Cordwent, 
Taunton, Somerset. 


Mr. E. Riley delivered a lecture on The Manufacture of Iron and 
Steel. 


- May 16th. 
Dr. Debus, Vice-President, in the Chair. 


The following gentlemen were duly elected Fellows of the 
Society :— 

C. H. W. Biggs, Reading; J. G. Johnson, Forest Hill; J. A. 
Ormered, Jesus College, Oxford; Earnest H. Jacob, Corpus 
Christi College, Oxford. 


The following papers were read :— 


‘** On the Influence of Pressure on Fermentation, Part I:” by Mr. 
H. T. Brown. 

“ On the Electrolysis of Sugar Solution:”’ by Mr. H. T. Brown. 

* On the Determination of the Solubility and Specific Gravity of 
certain Salts of Sodium and Potassium:”’ by Messrs. D. Page and 
A. D. Keightley. 

** An Examination of a Recent Attack upon the Atomic Theory :” 
by Mr. R. W. Atkinson. 

“ On the Transformation-products of Starch:” by Mr. C. O’Sul- 
livan. 


June 6th. 
Dr. Gilbert, in the Chair. 


The following gentlemen were duly elected Fellows of the 
Society :— 

G. E, Barker, Sheffield; H. Smith, Manchester; R. H. Davis, 
Harrogate; Richard Weaver, Leicester; Francis Henry de 
Rheims, junr., Plumstead. 


The following papers were read :-— 


“* On a Remarkable Salt deposited from the Mother-liquors obtained 
in the Manufacture of Soda:” by Prof. E. T. Thorpe. 


774 PROCEEDINGS OF THE CHEMICAL SOCIETY. 


“On the Composition of Ceylon Jargons:” by Mr. M. H. 
Cochran. 

“ On a Double Sulphide of Gold and Silver: ” byMr.M. M. Pattison 
Muir. 

** On the Solvent Action of Various Saline Solutions upon Lead:” 
by Mr. M. M. Pattison Muir. 

** On the Magnetic Sand of Mount Etna:” by Mr. J. B. Hannay. 

“ New Tests for some Organic Fluids:” by Mr. J. A. Wanklyn. 

“* Dendritic Spots on Paper:” by Mr. A. Liversidge. 

** On Chinoline and Leucoline:” by Mr. C. G. Williams. 

* On some Derivatives of Chinoline:” by Mr. Dewer. 

“On the Action of Phosphoric Acid on Morphine:” by Dr. 
Wright. 

** On a Secondary Colouring Matter Produced in the Preparation of 
Alizarin from Anthracene:” by Mr. W. H. Perkin. 

“On the Effects of Temperature on the Absorption of Gases by 
Charcoal:” by Mr. J. Hunter. 

“On the Nitration-products of Dibromophenol-sulphonic <Acids,”’ 
No. V. ‘On Bromo-phenol-sulphonic Acid,” No. VI. “On the For- 
mation of Substituted Nitrophenol-sulphonic Acids,” No. VII: by 
Dr. H. E. Armstrong. 


June 20th. 
Dr. Frankland, President, in the Chair. 


The following gentlemen were duly elected Fellows of the 
Society :— 

J. Emilius Shadwell, Christ Church, Oxford; Walter Weldon, 
Putney; Walter Stuart, jun., Edinburgh; John Ferguson, 
University of Glasgow; Charles Armbruster, Shepherd’s Bush; 
George J. Snelus, Workington; R. Wormell, Brixton. 


A Lecture was delivered ‘On Deacon’s Method of obtaining 
Chlorine, as illustrating some Principles of Chemical Dynamics :” by 
Mr. H. Deacon. 


Donations to the Library: Session 1871—1872 :— 


“The Royal Society’s Catalogue of Scientific Papers;” Part V: 


from the Royal Society. 

“ Air and Rain; the beginning of a Chemical Climatology:” by 
Dr. R. Angus Smith: from the Author. 

“Black’s Lectures on Chemistry ;”’ 2 vols. 4to, MSS: from John 


Glover, Esq. 
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“Supplement to Watts’s Dictionary of Chemistry:” from the 
Author. 

“‘A Practical Treatise on Soaps:” by Campbell Morfitt: from 
the Author. 

“The Chemical Phenomena of Iron Smelting:” by I. Lowthian 
Bell: from the Author. 

“The Connection of certain Phenomena with the Origin of Mineral 
Veins :” by J. A. Phillips: from the Author. 

“On a Third Nitraniline:” by J. F. Walker and Th. Zincke: 
from the Authors. 

“On some Points in the Chemistry of Sugar-refining :”” by William 
Wallace, Ph.D.: from the Author. 

“On Protoplasmic Life: by F. C. Calvert, F.R.S.: from the 
Author. 

“Report of the Committee on the Treatment and Utilisation of 
Sewage,” re-appointed at Liverpool in 1870: from the Committee. 

“The New Patent Sewage of Towns:” by J. B. Pow: from the 
Author. 

“The Hygiene of Air and Water: by William Procter, M.D.: 
from the Author. 

“The Metric System:” by Mr. Stevenson, M.P.: from the 
Author. 

“On Teaching Universities and Examining Boards :’’ by Dr. Lyon 
Playfair, C.B.: from the Author. 

“Psychic Force and Modern Spiritualism :” by William Crookes, 
F.R.S.: from the Author. 

“On Prussian Experimental Stations: by E. Packard: from the 
Author. 

“On the Change of Volume of Liquids under Constant Pressure :”’ 
by C. M. Guldsberg: from the University of Christiania. 

“‘On the Theory of Indefinite Combinations :”” by C. M. Guldsberg: 
from the University of Christiania. 

“Report of New Chemico-Agricultural Investigations at the Agri- 
cultural College of Aas:”’ by A. Rosing: from the University of 
Christiania. 

“Storm Atlas of the Norwegian Meteorological Institute:’’ from the 
Uuiversity of Christiania. 

“* Geological Survey of the State of Ohio; with Maps and Sections:” 
from the Executive Department of the State. 

“Address to the American Association for the Advancement of 
Science,” August 16, 1871: by T. Sterry Hunt: from the Author. 

“Circular No. 3 of the War Department, Surgeon-General’s Office 
(U.S.); Report of Surgical Cases in the Army:” from the Depart- 
ment. 
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“Lecture on Water,” delivered before the American Institute of the 
City of New York: from the Author. 

“Cruise of the School-ship ‘Mercury’ in the Tropical Atlantic 
Ocean:” from the Department of Public Charities and Correction, 
New York. 

“Sur un nouvean dissolvant de l’Iodure plombique:” par D. Tom- 
masi: from the Author. 

“ Action de l’Iodure plombique sur quelques Acétates métalliques :” 
pur D. Tommasi: from the Author. 

“Revue de Géologie pour les Années 1868 et 1869:” par MM. 
Delesse et de Lapparent: from the Authors. 

“Les Oscillations des Cétes de la France: par M. Delesse: from 
the Author. 


Periodicals :— 


** Philosophical Transactions” for 1871: from the Royal Society. 

“‘ List of Officers and Fellows of the Royal Society for 1871:’’ from 
the Royal Society. 

“Quarterly Journal of Science,” 1871-72: from the Editor. 

“ Pharmaceutical Journal and Transactions,” Third Series, Vol. II: 
from the Pharmaceutical Society. 

“Journal of the Society of Arts,” 1871-72: from the Society. 

‘Chemical News,” 1871-72: from the Editor. 

“The Chemist and Druggist,”’ 1871-72: from the Editor. 

“The Photographic Journal,” 1871-72: from the Photographic 
Society. 

“Memoirs of the Royal Astronomical Society,” Vol. XXXIX: 
from the Society. 

“ Monthly Notices of the Royal Astronomical Society,’’ 1871-72: 
from the Society. 

“General Index to the first Thirty-eight Volumes of the Memoirs 
of the Royal Astronomical Society :” from the Society. 

“ Quarterly Journal of the Geological Society,” 1871-72: from the 
Society. 

“Nature,” 1871-72: from the Editor. 

“The Food Journal,” 1871-72: from the Editor. 

“‘ Year-book of Pharmacy ” for 1870: from the Editor. 

“The British Pharmacist” for 1871: from the Editor. 

“Transactions of the American Philosophical Society.’”’ New Series. 
Vol. XIV, Part 3: from the Society. 

‘“‘The American Chemist,’’ 1871-72: from the Editor. 

“ Les Mondes,” 1871-72: from the Editor. 

“Revue Scientifique,” 1871-72: from the Editor. 
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“ Archives Néerlandaises des Sciences exactes et Naturelles.” 
Tome VI, Livraisons 4 et 5: from the Editor. 

* Bulletin de l’ Académie Impériale des Sciences de St. Petersbourg,” 
Tome XVI, Nos. 2—5: from the Academy. 

“ Denkschriften der Kaiserlichen Akademe der Wissenschaften 
(Mathematisch-naturwissentschaftliche Klasse) Band: from the 
Academy. 

“ Journal of the Iron and Steel Institute,” from October, 1871, to 
May, 1872: from the Institute. 

“ Journal of the London Institution,” 1871-72: from the Institution. 

“ Proceedings of the Literary and Philosophical Society of Man- 
chester,” 1871: from the Society. 

“ Annual Report of the Royal Cornwall Polytechnic Society for 
1871:” from the Society. 

“Transactions of the Royal Society of Edinburgh,” Vol. XXVI, 
Parts 2 and 3: from the Society. 

“Proceedings of the same,” Session, 1870-71: from the Society. 

‘** Proceedings of the Philosophical Society of Glasgow,” 1870-71: 
from the Society. 

“Journal of the Chemico-Agricultural Society of Ulster,” Dec., 
1871, and June, 1872: from the Society. 

** American Journal of Science and Arts,” from July, 1871, to June, 
1872: from the Editors. 

“ Journal of the Franklin Institute,” from June, 1871, to May, 1872: 
from the Institute. 

“ Annual Reports of the Commissioner of Patents (United States),” 
1868, 4 volumes: from the Commissioner. 

“Archives of Science, and Transactions of the Orleans County 
Society of Natural History (Vermont, United States),” April, 1871: 
from the Society. 

‘¢ Sitzungsberichte der Kaiserlichen Akademie der Wissenchaften zu 
Wien (Mathematisch-naturwissenschaftliche Klasse), Erste Abthei- 
lung, Band lvii, Hefte 3,4, 5; Band lxiii, Hefte1—5: Zweite Abthei- 
lung, Band lxii, Hefte 4, 5; Band lxiii, Hefte 1—5; from the 
Academy. 

“ Kurze Anzeige derselben,” 1871-72; from the Academy. 

“ Journal fiir praktische Chemie,” 4871-72: from Prof. Kolbe. 

“Berichte der deutschen chemigehen Gesellschaft zu Berlin,” 
1871-72: from the Society. 

“ Zeitschrift fiir Chemie,” siebenter Band: from the Editor. 

“Verhandlungen der physikalisch-medicinischen Gesellschaft zu 
Erlangen,” Mirz—August, 1871: from the Society. 

“Verhandlungen der physicalisch-medicinisehen Gesellschaft zu 
Wiirzburg,” 2ter Band, 4tes Heft: from the Society. 
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‘*Verhandlungen der: naturforschenden Gesellschaft zu Basel,” 
Fiinfter Theil, 1871: from the Society. 

“Nieuwe Verhandelingen van het Bataafsch Genootschap der 
proefondervindelijke Wijsbegeerte te Rotterdam:” from the Society. 

“ Oversigt over det Kongelige Danske Viderskabernes Selskabs 
Forhandlinger, og dets Medlemmers Arbeeten,” 1871: from the 
Academy. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. ° 


Physical Chemistry. 


On Peltier’s Phenomenon and the Thermo-electric Force of 
Metals. By A. WUELLNER (Pogg. Ann., cxlv, 636). 


THomson’s observation that the heat produced by an electric current 
passing through a homogeneous: metallic wire which is warmer at one 
end than at the other, varies with the direction of the current; and 
Edlund’s experiments, according to which the electromotive force of 
thermo-electric currents is not proportional to the quantities of heat 
generated or consumed at the points of contact, are not, as Edlund has 
remarked, at variance with the second law of thermodynamics: and 
they can easily be explained by the hypothesis of Claggius, that an 
unequal distribution of heat disturbs the electric equi even in 
a homogeneous metal, causing the electric potential eithéF to rise or to 
fall from the hotter to the colder parts, according to the nature of the 
metal. 

In an iron wire for instance, where the electric density increases 
from the hotter towards the colder parts, if an electric current 
advances from the hotter to the colder end, it will have to overcome 
an electromotive force which, by itself, would produce ai in. the 
opposite direction ; it will therefore generate less heat than ‘on passing 
from parts of greater to parts of lesser density, in whigh case it would 
be weakened by the electromotive force due to this fall of the 
potential. 

That the strength of the current, passing through a circuit of two 
metals, cannot be proportional to the quantities of heat produced or 
consumed at the points of contact, follows immediately from the con- 
sideration, that the total electromotive force of a thermoelectric current 
is equal to the algebraical sum of all the differences of the potential, 
reckoned in the same direction along the circuit, that is to say, equal 
to the electromotive force produced at the point of contact plus the 
electromotive force generated in each metal. As these forces act, 
according to the nature of the combination, either in the same or in 
opposite directions, it follows that the total current strength may 
increase either more or less rapidly than the difference of the tempera- 
tures at the points of contact. This is quite in accordance with the 
experiments of Avenarius, who finds that the electromotive force of 
the metallic combinations examined by him, can be expressed by the 
formula— - 


E = (t — t)[a + b(t + &)). . 


in which } may be either positive (zinc, copper) or negative (zine, 
steel). ’ 
R. S. 
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A New Arrangement of the Copper-Zinec Battery. By J. 
Morin (Compt. rend., xxiv, 1560). 


Tus consists of a cylinder of copper, concentrically placed within 
which is a cylinder of zinc, the space between them being divided into 
two parts by a cylinder of filter paper. Between the paper and the 
copper is placed ordinary porous earthenware (grés); between the 
paper and the zinc, sulphur. The whole is plunged into cupric sul- 
phate solution, which penetrates the mass through holes made in the 
copper cylinder. 

Several hundred pairs, thus arranged, and working very frequently, 
lasted for 20 months without any attention, and then seemed capable 
of continuing to act as long again before being exhausted. 

B. J. G. 


Heat of Expansion of Solids. By H. Burr (Pogg. Ann., cxlv, 
626). 


THE aut. determined the actual amount of heat consumed in the 
expansion of @olids. If, as Wertheim’s researches have rendered it 
probable, the cubical and linear coefficients of elasticity are equal, then 
a cubic centimeter of iron will, on being stretched in each of its three 
dimensions, with a force of 160 kilograms, expand into the volume 
1:0000481 c.c. The same expansion (between 0° and 100°) would be 
produced by an increase of temperature of 1:374° C. 

0:0000481 


The lingamyextension in each dimension amounting to 3 


centimeter, the total mechanical work done in the three dimensions is 
expressed by #00 kilograms x “0000481 centimeter, or 4°81 gram- 
centimeters. 

The total heat required to raise a cubic-centimeter of iron, through 
1°C. is 1170 heat-units, which are approximately equivalent to 49140 
gram-centimeters ; so that the total heat absorbed is to the amount of 
heat spent in expansion as 49140 to 4°81, or as 10000 to 98. 

The column under X in the following table shows how many of 
every 10,000 heat-units absorbed by a body are actually spent in its 
expansion :— 


r. A 
Pkendénd enews ‘980 | Platinum ........ 920 
SO 1°496 EE ca¢h 0eewenns 5°800 
atieeeKennee 2°378 | Serre 1:44] 
DT seccénwenees 1:899 Water (at 16° C.).. 3°810 


From the smallness of \ when compared with the total amount 
of heat absorbed by a body, it is apparent why it has not yet been 
found possible to raise the temperature of a solid body by com- 
pressiony and why the heat rendered latent by expansion, exercises 
scarcely any influence upon the specific heats of the atoms of solid 
bodies. 

R. 8. 
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On the Heat of Formation of the Oxygen-acids of Nitrogen: 
By Jutius THomsen (Deut. Chem. Ges. Ber., v, 508). 


THE author, who had determined the heat attending the reaction 
(N,02,02,Aq) by first measuring the heat due to (N,O.,0,), and then 
that due to (N.0,,Aq), meets Berthelot’s objection, that perhaps the 
first of these reactions was completed only after contact with water, by 
the remark that for the total heat of the reaction (N,0.,0.,Aq) it is 
quite immaterial whether the nitrogen tetroxide is completely formed 
or not before the gases which produce it come into contact with water. 

Berthelot’s suggestion, that the reaction (NO,O) was slow and 
gradual, is not borne out by the author’s experiments, who found his 
results to be independent of the time during which the gases remained 
in the calorimeter. 

The author considers it impossible that the reaction (N,0,Aq,0) 
which he effected by chlorine could, as Berthelot supposes, in any way 
be due to the presence of aqua regia, the formation of which in a 
solution containing only 1 molecule of N,O, in 733 molecules of water 
is out of question. 

As besides, the numbers obtained by oxidation with chlorine were 
confirmed by those obtained by oxidation with potassium permanga- 
nate, the author thinks himself justified in considering his determina- 
tion (N20.,0;,Aq) = (N2O2,0.,Aq) + (N20,Aq,0) = 72941 heat units, 
as trustworthy, and independent of any hypothesis. 

R. 8S. 


The Freezing of Saline Solutions. By Fr. Riiporrr (Pogg. 
Ann., exlv, 599). 


Tue first part of the paper being partly an answer to M. de Coppet’s 
objections to some of the author’s results concerning the freezing of 
saline solutions, contains the several reasons, which render it probable 
that only ice and no salt separates from weak solutions, the following fact 
being considered decisive. A fragment of ice, thrown into a solution of 
sodium sulphate, causes solidification of water only, whilst by contact 
with a crystal of sodium sulphate, the crystallisation of the salt only 
is provoked ; if, on the other hand, pieces of ice, and of the crystallised 
salt, are thrown in simultaneously, water and salt solidify at the 
same time. From this the author infers, that if in the first case, a mere 
trace of salt had separated along with the ice, the whole quantity of 
salt in the solution would have been caused to solidify, &c. Besides, 
supposing that ice containing particles of salt had been deposited, then 
the salt in contact with the ice could not remain solid, but would, as 
in the case of freezing mixtures, dissolve again; but it is improbable 
that crystals of the salt should be formed under circumstances under 
which they cannot exist. 

Numerous experimental data are then given, proving that the value 


of - where M denotes the quantity of salt dissolved in 100 parts of 


water, and T the temperature of the solution, remains constant for most 
salts, and that in those cases where T and M do not increase in the same 
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ratio, this irregularity may be made to disappear by a certain assump- 
tion about the state of hydration in which the salt is present in the 
water. For instance, in the case of ammonio-manganous sulphate 
(NH,),SO.,,MnSO, + 6H,0, and of ammonium-cadmium sulphate 
(NH,).80,, CdSO, + 6H,0, T increases more slowly than M if M is 
calculated as the hydrate; but they increase in the same ratio if M 
represents the quantity of anhydrous salt dissolved in 100 parts of 
water. 

Other salts must be supposed to be dissolved as hydrates, and some 
hydrates appear on dissolving to change their state of hydration. A 
formula is given, from which the number of molecules of water with 
which they then combine, can be calculated if the freezing points of 
two solutions of the salts of different strengths are determined. 

In the case of some salts, as silver nitrate, and acetic hydrate, no satis- 


factory explanation could be given of the irregularity of the quotient, a 


The state of hydration of barium chloride, as in the case of thechlorides 
of sodium and of copper, seems to depend upon the temperature and 
the degree of concentration, inasmuch as it appears to be dissolved, as 
BaCl, + 2H,0, in solutions containing less than 24 parts of the 
(anhydrous) salt, and as BaCl, + 6H,O in stronger solutions. 

The following formule express, according to the author, the consti- 
tution of several salts when in solution :— 

(NH,).0 + 2H.0; K,0+5H.0; Na.0+4H.0O; HCl + 6H,0; 
NaCl; NaCl + 2H,0; KCl; NH,Cl; CaCl, + 6H,O0; BaCl, + 2H,O 
and BaCl, + 12H,0; SrCl, + 12H.0; MnCl, + 12H,0; CoCl, + 
12H,0; NiCl, + 12H,O; CuCl, + 4H,0; CuCl, + 12H,0; CuCl, 
2NH,Cl + 4H,O; HI + 4H.0; KI; Nal + 4H,0; Cdl, + 12H.0; 
KBr; NaBr + 4H,0; H.N.0O;, + 9H.0; CaN.O, + 12H.0; MnN,0, 
+ 12H,0; CdN,0,+ 12H.0; NiN.O, + 12H,0; H.SO, + 9H.0; 
K.S0O,; NasSO.; (NH,),S0,; MgSO, + 7H.0; ZnSO, + 7H,0; 
NiSO, + 7H.0 ; CuSO, + 5H,0 ; MnSO, + 12H.0; MnSO,(NH,).S0,; 
CdS0O,(NH,).SO, ; K.CrQ,; NaC.H;0, + 5H,0 ; K,COQ;; KCNS. 

R. S. 


On the Simplest Method of ascertaining the Molecular Weight 
by the Vapour-volume. By R. Lanpo.tr (Deut. Chem. Ges. 
Ber., v, 497). 


To ascertain the molecular vapour-volume of a liquid, the author in- 
troduces the molecular weight in milligrams of a well-defined sub- 
stance—for instance, 18 milligrams of water or 119°5 milligrams of 
chloroform—into one of two glass tubes of equal length (750 mm.) and 
diameter, filled with and standing over mercury, and brings the sup- 
posed molecular weight in milligrams of the substance to be examined, 
into the other tube. Now, when steam, or the vapour of a liquid less 
volatile than water is admitted into the glass cylinder surrounding both, 
tubes, the mercury in them will be at the same level, if the assumed 
molecular weight was the right one, whilst a difference in the level 
indicates at once whether too great or too small a molecular weight 
was ascribed to the substance. 
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The same principle is applied to demonstrate by an easy lecture 
experiment, that the molecules of different bodies in the gaseous state 
occupy equal volumes. . 

R. 8. 


The Laws which Regulate the Distribution of a Substance 
between Two Solvents. By Brrruetor and JuNGFLEISCH 
(Ann. Chim. Phys. [4], xxvi, 396—417). 


AttHoucH chemists frequently resort to the purely physical process of 
extracting a substance dissolved in one liquid, by agitating it with 
another liquid not miscible with the first, the laws which govern this 
molecular action have not hitherto been studied. 

The present essay consists of three parts. 1. Experiments on the 
distribution of a substance between two solvents, made in conjunction 
with Jungfleisch. 2. Theory of this distribution. 3. Experiments on 
the state of dissolved salts, made with L. de Saint-Martin. 

The authors have studied the solubility of iodine and bromine in 
water and carbon disulphide, also of succinic, malic, tartaric, oxalic, 
acetic, benzoic, sulphuric, and hydrochloric acids and ammonia in 
water, and in ether. The method of experimenting was to dissolve the 
substance in one of the liquids, and then agitate it with a known 
volume of the other, the amount of substance being determined in 
each of the superposed liquids when they had become saturated. 

It is found that when a substance is simultaneously in presence of 
two solvents, the quantities dissolved by equal volumes of the two 
liquids have a constant ratio, which is ealled the coefficient of distribu- 
tion, and is independent of the relative volumes of the two solvents, 
but varies with the degree of concentration, and with the temperature. 
In the case of succinic acid, a decrease of temperature causes a dimi- 
nution of the coefficient of distribution, and the same effect is produced 
by dilution. With oxalic, malic, tartaric, and acetic acids, on the con- 
trary, the coefficient increases with the dilution, and the same with 
ammonia. The coefficient for iodine with water and carbon disulphide, 
may be regarded as independent of the degree of concentration. 

The fact, that the coefficient of distribution is independent of the 
relative volume of the two solvents, may be readily explained in the 
following manner :—Imagine the superposed liquids to be saturated 
with the substance: then for equilibrium to persist, it is only necessary 
that there should be equilibrium at the surface of contact of the two 
liquids, and this would be undisturbed by the addition of an arbitrary 
volume of the same liquid saturated to the same degree, to either of 
the superposed liquids. From the consideration of the influence of 
concentration, it is evident that as the solutions become more dilute, 
the coefficient of distribution approaches a certain limit, so that if it is 
desired to remove a substance from a solution by agitating it with 
another liquid, it is advisable to employ the latter in successive frac- 
tions (ib. [4], xx, 422—425). Moreover, it is easy, by successive 
determinations of the coefficients of distribution, to ascertain whether 
the substance dissolved is homogeneous or a mixture (ib. [4], xx, 425, 
429, and 431). As there is a limit to the coefficient as the solutions 
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become more dilute, there will likewise be one as they become more 
concentrated, and it would naturally be supposed that this limit would be 
the ratio of the two liquids when saturated separately ; but experiment- 
ally this has been found not to be the case, the coefficient being less than 
that corresponding to the ratio of the solubilities. With respect to the 
relation between the coefficient of distribution and the chemical com- 
position of the substance dissolved, the authors find that ether removes 
more readily from their aqueous solutions: 1. The more highly car- 
buretted of two homologous acids. 2. The monobasic rather than the 
corresponding bibasic acid (e.g., butyric than succinic acid). 3. Or than 
the bibasic acid having nearly the same percentage composition (acetic 
acid and succinic acid); also (4) of acids containing the same carbon 
and hydrogen, that which has least oxygen (succinic and malic acids). 

In the case of two substances in presence of two solvents, they are 
distributed as if each of the substances acted alone. This relation is 
analogous to the law of the solubility of mixed gases, and is capable 
of being applied to the separation of two mixed substances (ib. [4], 


xx, 425—431). 
C. E. G. 


A Relation between the Surface-tension of Liquids and the 
Supersaturation of Saline Solutions. By Cuaritzes Tomiin- 
son and G. vAN DER MENSTRUGGHE (Proc. Roy. Soc., xx, 342; 
Chem. News, xxv, 281, 297). 


Tue authors refer to former researches, from which, taken along with 
experiments described in the present paper, they conclude :— 

1. That a supersaturated saline solution in a chemically clean flask, 
will remain liquid so long as its free surface, or the surface in contact 
with the sides of the flask, does not undergo in one or many points 
a notable diminution of surface-tension. 

2. That in such a solution, a drop of a liquid of feeble tension pro- 
duces crystallisation. 

3. That a liquid of comparatively high surface-tension, which does 
not act chemically on the solution, may remain in contact with it for 
some time without any crystallisation ensuing. 

4, A solid covered with a film of a liquid of feeble tension produces 
change of state. 

The application of heat proved insufficient to lower the tension of 
supersaturated solutions so as to induce crystallisation. 

Vapours of alcohol, chloroform, &c., were also insufficient to produce 
this action. 

The results of a few experiments did not coincide with the expecta- 
tions deduced from proposition (2). The observation of Quincke that 
such exceptional results may be explained by supposing the presence 
of an impurity in the form of a film on the liquid experimented with, 
is not generally to be allowed as satisfactory. The weather, according 
to the authors, exercises a powerful action in lowering or increasing 
the tension of the liquids; the viscosity of the liquid surfaces, also, 


must be taken into account. 
M. M. P. M. 
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Convenient Apparatus for Evolving Gases. By V. WarTHA 
(Deut. Chem. Ges. Ber., v, 561-—563). 


A VERY convenient apparatus for evolving a small quantity of hydrogen 
sulphide at a time, may be constructed with a flask arranged like a 
wash-bottle, the shorter tube being provided with a Mohr’s clamp. By 
blowing into it, the acid is forced into the wider tube, which is drawn 
out into a point and filled with small pieces of glass and ferrous sul- 
phide, resting on a perforated caoutchouc-plate. By opening the clamp 
the evolution of gas is stopped at once. 

An apparatus on a larger scale is also described, but it cannot well 
be understood without a figure. 

C. S. 


Inorganic Chemistry. 


Absorption of Ozone by Water. By L. Carius (Deut. Chem. 
Ges. Ber., v, 520—526). 

THE solubility of ozone in water has been affirmed by some and denied 

by other chemists. The author’s experiments prove that water does 

absorb considerable quantities of ozone at low temperatures. 

The absorption-coefficient of ozone in water cannot be properly de- 
termined, but the author gives the amounts of ozone absorbed under 
certain pressures and at given temperatures. 

The ozone was prepared by Soret’s method (electrolysis of cold dilute 
sulphuric acid, platinum-iridium wires being used as electrodes). The 
gas, mixed with oxygen, being passed through water, the amount of 
ozone absorbed was determined by estimating the quantity of iodine 
liberated from a potassium iodide solution with which the ozone-water 
had been shaken up. 

1000 c.c. distilled water absorbed— 


(1) 5:11 ¢.c. ozone at 0° and 0 mm. ‘76 pressure. 
(2) 424 ” % : ” 
(3) 3°86 ” as - " 


Commercial ozone water obtained from a Berlin firm, contained per 
1000 c.c. at 0° and ‘76 mm. pressure— 

(1) 4°45 c.c. ozone 

(2) 406 ,, 
The absorption of gas by water is, therefore, very considerable, the 
pressure at which these experiments were conducted being so very 


small. 
M. M. P. M. 
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Contribution to the Chemistry of Atmospheric Deposits; 
Amounts of Nitrates in Spring, Brook, River, and Lake- 
water. By F. GoppetsroepDeErR (Zeitschr. Anal. Chem., xi, 16). 


TuIs paper gives the results of a large number of nitric-acid determina- 
tions in Swiss and Baden waters, being a continuation of the author’s 
work on the above subject (this Journal, 1871, p. 324). 

A. T. 


Reduction of Sulphuric Acid to Hydrogen Sulphide by Hydro- 
gen in the Nascent State. By H. Kouse (Dingl. Polyt. J., 
eciv, 160). 


It is universally known that sulphurous acid is reduced to sulphur and 
hydrogen-sulphide by hydrogen in the nascent state, liberated by the 
reaction of zinc and sulphuric or hydrochloric acid. It does not 
appear, however, to be generally known, that a similar reduction takes 
place in the case of sulphuric acid. During several years the author 
has observed repeatedly that hydrogen prepared by the action of zinc 
and sulphuric acid, possesses strongly the odour of hydrogen sulphide, 
and blackens lead paper. It was at first thought that the sulphuric 
acid contained sulphurous acid, but subsequently it was found that 
chemically pure sulphuric acid yielded hydrogen sulphide in quite as 
large quantity as the commercial acid. This gas was obtained more 
abundantly, the hotter the acid liquid, and the more concentrated the 
sulphuric acid which comes in contact with the zinc. If the sulphuric 
acid be previously diluted with about double its volume of water, 
the escaping hydrogen is absolutely free from hydrogen sulphide. 

The author adverts to the importance of obtaining a stream of 
hydrogen perfectly free from sulphur, in detecting the presence of 
small quantities of arsenic by the Marsh’s apparatus, as without this 
precaution the arsenic may be converted into sulphide, and so escape 
detection ; it is absolutely necessary, therefore, for this purpose, to use 


dilute sulphuric acid. 
W. S. 


Crystallised Phosphoric Acid. By Emit Zerrnow (Pogg. 
Ann., exly, 643). 


On some sticks of: glacial phosphoric acid, which had been kept for 
more than a year in bottle, with a badly fitting stopper, and in the 
mother-liquor at the bottom, some shining crystals were observed, which, 
after having been freed from the adhering liquid by pressure between 
bibulous paper, gave, immediately after solution in water, all the reac- 
tions characteristic of ordinary phosphoric acid; they contained no 
metal, except a trace of sodium, recognisable only by the coloration 
which they imparted to a flame. The numbers obtained by fusion 
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with lead oxide, as well as the determination of the water, correspond 
however with the formula P,O;.2H,O, from which it appears probable 
that the crystals consist of pyrophosphoric acid, which on dissolving in 
water, instantly change into the tribasic acid. — 


Hypophosphites. By C. Rammetspera@ (Deut. Chem. Ges. Ber. 
[2], v, 492—497). 


THE author has re-examined the effects of heat upon the hypophosphites, 
and has added to the number of these salts previously known, those of 
lithium, thallium cerium and uranium. 

The thallium, cadmium, calcium and lead-salts have no water of crys- 
tallisation ; the others lose theirs between 100°—200° without decom- 
position, except that the nickel and cobalt salts cannot be heated above 
130°—140° without undergoing change. The lithium and barium salts . 
crystallise with one molecule of water, their crystals and those of the 
calcium and lead salts belonging to the monoclinic system: the 
magnesium, zinc, nickel and cobalt salts crystallise with six molecules 
of water, their crystals belonging to the regular system. 

According to H. Rose, most of the hypophosphites are converted by 
heat into (pyro) phosphates, water, and hydrogen phosphide, half the 
phosphorus becoming gaseous ; the dark residues nearly insoluble in 
acids left by the nickel and cobalt salts are what we should now 
describe as pyrophosphate and metaphosphate ; and cadmium hypo- 
phosphite yields a residue consisting, in modern nomenclature, of one 
molecule of pyrophosphate to one of metaphosphate. These conclu- 
sions prove to be incorrect: with regard to that concerning the residue 
from the cadmium salt, inspection of its formula is sufficient to show 
that it does not contain a proportion of oxygen large enough to enable 
it to behave as stated. 

When the hypophosphites are heated, the residues never consist ex- 
clusively of pyrophosphate, but in most cases of this salt mixed with 
metaphosphate. Those from the nickel and cobalt salts are mixtures 
of metaphosphate and phosphide, and consequently increase in weight 
when oxidised by nitric acid. The ratio of pyrophosphate to metaphos- 
phate in the residue varies: in those from the sodium, thallium and 
lithium salts it is 1:1 molecule, and as the ratio of oxygen to metul in 
these mixtures is the same as in the original salts, no water is given off 
during the decomposition; in those from the magnesium, zinc, and 
manganese salts, it is 2:1; in those from the strontium, calcium, 
cerium and cadmium salts it is 3: 1; in that from the lead salt it is 
4:1; and inthat from the barium salt, the examination of which led 
Rose to the conclusion he arrived at, almost unavoidably in the absence 
of any known method. of satisfactorily estimating phosphoric acid, it 
is 6: 1, there being only 13 atoms of barium to 14 of phosphorus, 
instead of an equal number, as Rose believed. Ammonia hypophos- 
phite leaves a residue of one molecule of pyrophosphate to two of 


metaphosphate. Uranium hypophosphite, which is the “ee 
L 
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of uranyl, is converted into phosphate with incandescence and explo- 
sive violence, the residue consisting of three molecules of uranous 
pyrophosphate, one of uranous metaphosphate, and one of uranium 
phosphide, U.P, while hydrogen alone escapes. 

It is evident, therefore, that the ratio of the phosphorus which 
remains fixed to that which becomes gaseous varies, but is never that 
of 1 : 1, as it has so long been supposed to be. 

The author has already shown (Pogg. Ann. cxx, cxxxi) that when 
phosphites are heated, they leave either pyrophosphate or a mixture of 
this with phosphide, and give off only hydrogen, none of the phosphorus 
escaping and no water being formed. Uranium hypophosphite agrees, 
therefore, with the phosphites in its behaviour when heated. 

E. D. 


The Solubility of Calcium Carbonate in Carbonic Acid Water. 
By T. Scuia@sine (Compt. rend., xxiv, 1552—1556). 


THE author, being engaged in investigating the solutions contained in 
soils, found it necessary to prepare a variety of similar solutions made 
under different and well-defined conditions. In this paper he gives 
the results of his experiments on the solubility of calcium carbonate in 
water, into which different mixtures of air and carbon dioxide were 
passed, the temperature remaining constant. By hydraulic arrange- 
ments he produced two streams of purified air and carbon dioxide, 
whose velocity could be maintained unaltered for any length of time. 
These streams were mixed before entering the vessel containing calcium 
carbonate* and water, and a solvent of constant composition for each 
experiment was thus ensured. After the gas had passed for about a week, 
each solution was siphoned through a filter placed under a bell-jar 
containing an atmosphere of the same composition and temperature as 
that passed into the liquid to be filtered. The filtrate was collected in 
an exhausted weighed balloon-receiver, and, after its weight had been 
ascertained, was boiled with acid, and the evolved carbon dioxide 
estimated, the lime being determined with ammonium oxalate. The 
results of 12 experiments are given in the following table for 1 litre 
of water at 16°. The pressures given are calculated from the known 
composition of the various gaseous mixtures used, and refer to the 
carbon dioxide only; the numbers under this head are fractions of 
760 mm. taken as unity :— 


* The physical condition and source of the calcium carbonate is not stated. 
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| 


| 
| 


Experiment. Pressures. ; Carbon dioxide. | Calcium carbonate. 

| mgms. | mgms. 
Bid 040 senses eel 0 -000504 60 °96 74°60 
IL . 0 -000808 72°11 85 *00 
Il. 0 :00333 123 -00 ' 137 °20 
IV. 0°01387 218 °36 | 223-10 
a 0 0282 310-40 | 296 °50 
Wis. 0 -05008 408 *50 | 360 -00 
VII 01422 | : | 533 -00 
VIII 0 °2538 1072 °2 663 °40 
a 0-4167 | 15005 | 787 °50 
aes 0 °5533 1846 °3 885 °50 
aes 0°7297 2269 °8 972 -00 
SE ketnnsivciit 09841 2864°2 | 1086 00 


The gas used in Experiment I contained the proportion of carbon 
dioxide present in atmospheric air; that in Experiment XII was pure 
carbon dioxide. 

The solubility of carbon dioxide and of calcium carbonate in pure 
water at 16° (pressure not stated) was then determined, and found to 
be, for 1 litre :— 


Calcium carbonate..... .+» 13°1 milligrams. 
Carbon dioxide ...... cooe 1948°3 os 


The author thinks that the presence of an acid carbonate would not 
sensibly affect the power of water to dissolve carbon dioxide according 
to the law of absorption, and calcium carbonate to the same extent as 
in pure water, and calculations made on the basis of the above results 
seem to confirm this theory :— 

Taking, e.g., Experiment VI, we find :— 


mgnis. 
Total carbonate found for 1 litre.............. 360°0 
Neutral carbonate dissolved by 1 litre pure water 15°1 
Carbonate corresponding to the bicarbonate .... 346°9 
CO, of the neutral carbonate ............60-- 5°76 
cp . WE oo on si ve cease dives cscs ow 
», (free) according to law of absorption...... 97°57 
a 408°63 
ee 4.08°50 


The relation of the calculated to the experimental numbers will be 
found to be very close in all the other cases also. 

The author concludes (1.) That in presence of calcium carbonate 
and of an excess of an atmosphere containing a constant proportion of 
carbon dioxide, water dissolves free carbon dioxide, neutral carbonate, 
and bicarbonate. (2.) That the solution of the carbon dioxide takes 


place just as in pure water in accordance with the law of absorption. 
(3.) That the solution of the neutral carbonate takes place just as in 


pure water. 


(4.) That the solution of the bicarbonate depends for a 
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given temperature on the tension of the carbon dioxide contained in 
the atmosphere employed. 

Assuming the atmosphere contained in soils devoted to agriculture 
to have on an average 1 per cent. of carbon dioxide (Boussingault and 
Lewy), a litre of water in such soils should contain about 110 mgms. 
calcium oxide combined with carbon dioxide. ‘ 

B. J. G. 


Silver Fluoride. By G. Gore (Proc. Roy. Soc., xxx, 70; 
Chem. News, xxiv, 291). 


THE action of iodine and heat on silver fluoride produces iodine fluoride 
and silver iodide, also, if the temperature approaches redness, corroding 
the platinum vessels and forming a double salt of silver iodide and 
platinum fluoride. Iodine fluoride is a volatile colourless fuming liquid, 
which by itself does not corrode mercury or red-hot platinum, but 
corrodes glass at 15°, and silicon crystals at a red heat. It blackens a 
deal splint, and is decomposed by water into hydrofluoric and iodic 
acids. 

Silver fluoride is reduced by heating in dry cyanogen vapour, or 
hydrogen cyanide, or coal gas, but is unaffected by carbon oxide or 
dioxide, silicon fluoride, sulphur dioxide, or sulphur fluoride vapour, or 
by liquid cyanogen, carbon disulphide, hydrogen cyanide (dry), carbon 
tetra- or trichloride, pure carbon, or boron crystals. Fused in the 
vapour of carbon tri- or tetrachloride, it forms silver chloride, as well as 
an insoluble double salt of silver and platinum by corrosion of the 
vessels. A solution of bromine or iodine in carbon tetrachloride or 
disulphide is quickly decolorised by agitation with silver fluoride. It 
is also decomposed violently by fusion with vitreous boric acid, silicon, 
dry silica, or sulphur. In the latter case sulphur fluoride, a heavy 
colourless gas of a peculiar dusty odour, is evolved. Sulphur chloride 
with silver fluoride either fused or in solution, gives silver chloride and 
sulphide. Carbon disulphide vapour at a red heat yields silver sulphide 
and carbon tetrafluoride. 

C. G. S. 


New Process for Preparing Platinum Black. By J. Lawrence 
Smirux (Dingl. Polyt. J., eciv, 76). 


Porassium platino-chloride is used for this purpose. It is placed in a 
porcelain or platinum dish, and covered with a circular plate which fits 
inside the dish, and has an aperture in the centre to receive the tube 
from a hydrogen apparatus. Hydrogen gas is passed over it, and the 
dish is heated by an arrangement which keeps the temperature within 
the limits of 225°—260°. If the temperature rises too high, the pla- 
tinum-black is not obtained in so good a condition. After the potassium 
chloride is well washed out, the product is further washed with a solu- 
tion of aqueous potash or soda, and lastly with distilled water, and 
dried at a temperature not exceeding 105°. _ 
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A New Series of Platinum Compounds. By P. ScutirzenBERGER 
(Bull. Soc. Chim. de Paris [2], xvii, 482—496). 


Phosphoplatinous Chloride——Spongy metallic platinum is readily 
attacked at 200° by phosphorus pentachloride, and a well-defined com- 
pound, crystallising in beautiful reddish-yellow crystals is formed. The 
formula, PtCl,.PCl;, represents its composition. 

Phosphoplatinic Chloride-—The compound PtCl,.PCl;, unites directly 
with another molecule of phosphorus trichloride, to form in a similar 
manner a lemon-yellow crystalline compound; the formula for which 
is PtCl,.2PCl,. 

These two compounds form the starting points of a long and in- 
teresting series of derivatives. 

When treated with water, both the foregoing compounds exchange 
the chlorine of the phosphorous chloride for hydroxyl, and form poly- 
basic acids, thus— 


Phosphoplatinous acid. Phosphoplatinic acid. 
PtCl,-P(HO). PtCl:.P2(HO),. 


Phosphoplatinic chloride when acted upon by warm water, loses an 
extra atom of hydrochloric acid, leaving the compound P,(HO),O, 
PtCl. 

The two chlorides when treated with an alcohol, eliminate hydro- 
chloric acid, and form the corresponding ether— 


Phosphoplatinous ether. Phosphoplatinic ether. 


PtCl,.P(RO)s. PtCl,.P.(RO)s. 


The ethers of the first series, as well as phosphoplatinous chloride, 
unite directly with phosphorus trichloride, carbonic oxide, ethylene, 
and with the aromatic compound ammonias. Bodies may thus be pre- 
pared, as represented by the following formule :— 


PtCl,.PCl,P(RO). PtCl:.(CyH,) P(RO)s. 
PtCl.COP(RO)). PtCl.(C;H»N) P(RO)5. 


The combination PtCl,.PCl,P(RO); reacts with water and the 
alcohols, forming acid ethers and mixed ethers: 


Acid ether. Mixed ether. 
PtCl,.P,(RO);(HO)s PtCl;.P2(RO)3(B'O)s. 


Glycerin also reacts upon the phosphoplatinous and phosphoplatinic 
chlorides, disengaging hydrochloric acid; it has, however, been found 
impossible to separate the resulting products from the excess of gly- 
cerin necessarily employed. 

The study of the very numerous combinations of ammonia with the 
phosphoplatinum compounds is incomplete; they are, therefore, but 
briefly mentioned in the present paper. The compounds of ammonia 
with the phosphoplatinum ethers, as far as they are known, appear to 
have the composition represented by the formule— 
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Platinous. Platinic. 
1. P(RO);PtN,H,2HCl 3. P.(RO),PtN.H,.2HCL. 
2. P(RO);NH;PtN.H,y.2HCl. 


The ammoniacal derivatives Nos. 2 and 3, easily lose one-half of their 
chlorine as chloride of the alcohol-radical, and at the same time disen- 
gage ammonia. No.1 also decomposes and loses half of its chlorine 
in a similar manner, but the resulting compound P(RO).ONH;PtN H2. 
2HC1 is stable. The phosphoplatinum ethers, when treated with silver 
nitrate, exchange their chlorine for the nitric residue of the silver salt, 
thus: P(RO);PtN,0,; and phosphoplatinic acid treated in a similar 
manner, exchanges not only its chlorine against the residue NO;, but 
also the hydrogen of its hydroxyls for silver. It does not, however, 
seem possible to remove the whole of the chlorine in this way. 

For details relating to the preparation of the foregoing substances, 
we must refer the reader to the original paper, in which will be found 
also the special methods adopted for the analysis of these complex 
compounds of phosphorus and platinum. The following are some of 
the analytical results :— 

Phosphoplatinous chloride melts at about 170°. It is soluble in 
carbon tetrachloride, chloroform, benzene, and toluene, and may be 
readily crystallised from these solvents. When carefully heated it 
splits into phosphorus trichloride and platinous chloride, but if the heat 
be suddenly applied, it gives off phosphorus pentachloride, and leaves 
a residue of platinum. 

Analysis of the air-dried crystals gave— 


P. Cl;. 
76 43°7 = 998 
745 43°56 = 99°47 


Phosphoplatinic chloride melts at 160°. It is soluble in the same 
liquids as the platinous compound, and decomposes in a similar manner 
when heated. 

Analysis :— 

Pt. P,. 
36°28 11°42 
36°47 11°38 


100°0 
100°14 


The decomposition of this latter chloride with water above 12° was 
ascertained by fractional precipitation with silver nitrate. In this way 
it was shown that the compound, P,O(HO);PtCl, is first produced ; 
that this body next exchanges half of its chlorine for NO; (which 
necessitates a duplication of the formula), and that the complex acid 
so produced reacts still further with silver nitrate to form a silver 
salt, containing at the same time both chlorine and nitric acid. 

Phosphoplatinous acid crystallises in prismatic, orange-yellow, deli- 
quescent crystals, which upon analysis gave results accurately coin- 
ciding with the formula before mentioned. An attempt to prepare a 
definite silver salt was not very successful, inasmuch as a mixture of 
several salts always resulted ; however, the existence of the compound, 
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PtCl,.P(AgO).(HO), was satisfactorily made out. A lead salt, 
P.Pb,0,Pt.Cl,2(PbO) + 4H.0, was also prepared. 

It is right to mention that Baudrimont was the first to notice the reac- 
tion between platinum and phosphorus pentachloride, but he interpreted 
the results in a different manner, and did not carry out the investiga- 
tion to the extent that Schiitzenberger has done. - 

a Ws 


Mineralogical Chemistry. 


Amblygonite and Montebrasite. By Derscioizzaux (Compt. 
rend., lxxiii, 1247—1258; Ixxv, 114). Pusanr (ibid., Ixxv, 79). 


Tue lithio-aluminic fluo-phosphates found at Penig in Saxony, and at 
Hebron in the State of Maine (U.S.), have hitherto been regarded as 
identical, and designated as amblygonite. In the course of last 
year a mineral of similar composition, but supposed to differ from 
amblygonite in the relative proportions of its constituent elements, and 
in its optical properties, was found in the stanniferous strata of Monte- 
bras (Creuse), and was named montebrasite (p. 892 of last 
volume). Subsequently this mineral was analysed by Pisani, v. Kobell, 
and Rammelsberg (pp. 126, 468 of this volume), who concluded that 
it was identical in composition with the amblygonite of Saxony; that 
from Hebron had not then been analysed. More recently, however, 
Pisani has analysed the American mineral, and finds that it is a hy-' 
drated fluo-phosphate of aluminium and lithium not containing sodium, 
whereas the Saxon mineral is an anhydrous phosphate of aluminium, 
lithium, and sodium ; and Descloizeaux has shown that the two mine- 
rals differ in their optical properties. Further, it is now known that 
both these minerals occur in the stanniferous strata of Montebras, 
though in very different quantities, the more abundant being identical 
with the sodio-lithio-aluminic fluophosphate of Penig, the less abundant 
with the lithio-aluminic fluophosphate of Hebron; and it is proposed 
by Descloizeaux and Pisani to designate the former by the old name of 
amblygonite, the latter by that of montebrasite. 

Both minerals are triclinic. Amblygonite occurs in laminar masses, 
opaque, or more or less translucent, and having a dull-white or faint- 
violet colour. It cleaves imperfectly, but with about equal facility, in 
two directions, inclined at an angle of about 105° 44’; the reflected 
images from the two cleavage-surfaces differ slightly in brightness, 
but not nearly so much as those of the montebrasite of Hebron. It 
melts easily in the flame of a spirit-lamp, without decrepitation, but 
with slight tumefaction, to a white opaline glass. To the blow-pipe 
flame it imparts a reddish-yellow colour, due to the occurrence of 
sodium and lithium in about equal proportions. The optical properties 
of the amblygonite of Montebras agree exactly with those of the Saxon 
mineral. 

Montebrasite occurs at Montebras, in small quantity, in greenish- 
white laminar masses, much more transparent than amblygonite ; at 
Hebron also in laminar masses and in distinct four-sided prisms. It 
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cleaves in three directions inclined to one another at angles of 135°, 
105°, and 88° 30’ (Descloizeaux, Compt. rend., lvii, 357) ; sp. gr. 3-010 
for the Montebras mineral ; 3-029 for that of Hebron. It melts before 
the blowpipe to a white enamel, and colours the flame a fine red, 
without any yellow tinge. In the spectroscope it exhibits the lithium 
line. Heated in a tube, it decrepitates more or less strongly (especially 
that of Montebras), giving off water which has an acid reaction and 
corrodes the glass strongly (Pisani). 

The difference of chemical composition of amblygonite and Monte- 
brasite is shown by the following analyses :— 


Amblygonite Montebrasite 
A 


from Penig. from Montebras. “from Montebras. from Hebron. 
Rammelsberg. Pisani. Pisani. Pisani. 
8°20 3°80 5°22 
46°15 47°15 46°65 
36°32 36°90 36°00 
0°40 -- — 
8:10 9°84 9°75 
2°58 — 


1:10 f 4°20 


102°85 102744, 101°82 


Wavellite of Montebras.—This wavellite has been found associated 
with amblygonite, on which it forms coatings or rather thick crusts. 
It exhibits the ordinary characters of wavellite, and when heated in a 
tube, gives off water which has an acid reaction and attacks the glass. 
It dissolves in sulphuric acid with evolution of hydrofluoric acid, and 
easily in caustic potash. Sp. gr. 2°33. Gives by analysis 34°30 p. c. 
P20, 38°25 Al,O;, 26°60 water, and 2°27 fluorine (Pisani). 

H. W. 


Calcium Borate from Tarapaca, Peru. By TuHirRrcein (Bull. 
Soc. Chim. de Paris [2], xvii, 3887—390). 
THE mineral is collected in the dried-up bed of a river on the Pampa 
of Tamarugal, by digging out the sand underneath the surface-crust of 
salt. It is found in white nodules, having a shining, pearly, lamellar 
fracture, associated with yellowish prisms of glauberite, the whole 
being almost completely soluble in strong acids, but very slightly in 
water. It originates probably from the acid emanations of the neigh- 
’ bouring volcano of Isluga, combined with the calcium carbonate of the 
soil. In composition it is a calcium diborate with 8 molecules of water, 
and with varying quantities of glauberite, sodium chloride, silica, 
alumina, and iron. The boric acid averages 17 per cent. 

The analysis is effected by adding standard dilute hydrochloric acid 
to the finely-powdered mineral suspended in water coloured blue with 
litmus. As soon as all the borate has been decomposed, the litmus is 
reddened ; the amount of acid used indicates the proportion of boric 


acid in the substance. 
Cc. G. 8. 
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Beryl from Elba. By E. Brcur (Jahrbuch fir Mineralogie, 
1872, 95). 

THE specimen examined had a specific gravity of 2°699—2-710, and the 

following composition :— 

Si0,. Al,O3. Be,03.* Cs,0. Fe,03. 

70°00 26°33 3°31 088 040 = 100°92 


The Elba specimen is distinguished from those hitherto analysed, in 
containing a small percentage of glucina, a large amount of alumina, 
as well as by the presence of cesia. 

W. F. 


Tourmaline from the Island Giglio. By E. Becur (Jahrbuch 
fiir Mineralogie, 1872, 95). 


A specimen of black tourmaline of great beauty from the granite of 
Giglio had a specific gravity 3°15 and the following composition :— 


SiO, Al,O3. Fe,03. FeO. CaO. MgO. Na,O. K,0. B,O;. F. 
36°71 31°57 9°30 851 0°64 049 2°83 0°70 5°56 1:85=98°16 


This tourmaline is remarkable for its large percentage of iron pro- 
toxide. 
W. F. 


Native Phosphates of Lime. By T. Perersen (Jahrbuch fiir 
Mineralogie, 1872, 96). 


Tue author points out the support given to his view of regarding 
staffelite as a distinct species, by the results of an examination of a 
Cornish francolite by Maskelyne and Flight, and proposes that the 
name staffelite should be applicable to all basic phosphates of the 
form Ca;P,0, + «CaH,O, (# being about 1),in which the calcium in 
excess of that united with phosphoric acid is in combination with 
fluorine and carbonic acid, and the water of hydration is still entirely 
or partially present. He gives an analysis of a yellow earthy phos- 
phorite from Katzenellenbogen in Nassau. 


Si0,. P,0;. CO3. F. I (and Cl). Fe,03. CaO. MgO. H,0. 
1:76 37:04 248 427 0°09 251 52°07 0:26 2-23=102°71 
Deduct oxygen, equivalent to fluorine and iodine...... 


besides traces of sulphuric acid, alumina, chromium oxide, soda and . 
potash. It will be remarked that this phosphorite, like staffelite, con- 


tains considerable quantities of fluorine, carbonic acid, and water. 
W. F. 


* Or G1O. 
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The Permian Rocks of the Lower Odenwald. By E. Couen 
(Jahrbuch fiir Mineralogie, 1872, 98). 


Tuts elaborate paper contains the results of a chemical examination of 
several of the rock-specimens of the older porphyries. The author ex- 
amined : 

I. Felsite porphyry, with but few disseminated particles, from the 
rothliegende (lower Permian) of Handschuchsheim. 

II. Felsite porphyry, containing an abundance of disseminated 
particles from the same locality. 

Ill. Felsite porphyry from Leichtersberg. 


SiOg. Al,O3. Fe,03. FeO. CaO. MgO. K,0. Na;0. H,0. CO,. 
I.... 75°39 12°92 1°71 085 065 O61 5°34 2°06 121 — 100°74 
II .. 73:80 1160 190 060 1:20 070 750 140 1:20 1°60 101°50 
III.. 75°78 1216 1:77 O51 O79 025 628 116 139 — 100°09 


The middle rothliegende at Olberg, near Schriesheim, contains 
siliceous tufa (iv), very compact and homogeneous in structure, and of 
a beautiful leek-green colour, characters that have not unfrequently 
gained for it the name of plasma, which it undoubtedly resembles. The 
upper rothliegende likewise contains tufas in considerable amount ; one 
(v) consisting of a bright violet magma, containing fragments of 
porphyry, quartz-granules, felspar, and white mica, was examined. 


SiO». Al,03. Fe,03. FeO. CaO. MgO. K,0. Na,O. H,0. COs. 
IV.. 8247 955 043 057 053 trace 469 058 118 — = 10000 


——~__ 
V.. 7291 17°70 1:20 044 013 0:28 5°37 1:85 012 = 100:00 


The later porphyry overlying the rothliegende is distinguished from 
the older porphyry by the fineness of its disseminated particles, the 
absence of mica, the presence of magnetite, and a tendency to assume a 
chondritic structure. 

Two specimens (i) from Apfelskopf, near Ziegelhausen, and (ii) from 
Edelstein, near Schriesheim, gave the following numbers :— 


Si0,. .Al,03. Fe,03 FeO. CaO. MgO. K,O. Na.O. H.O. 
I.... 7455 1356 034 116 047 O38 614 245 1-74 
Il .. 73:22 1633 137 O70 085 — 565 O84 1:29 


Overlying the seam of heavy spar at Schriesheim, is a bed apparently 
of porphyry; the author found it, however, to be a quartz rock en- 
closing fragments of granite and felspar, and having the following 
composition : 

SiO, Al,O3. Fe.03;. FeO. CaO. MgO. K,O. Na,O. H.O. 

94756 3:198 1:066 0°076 0-278 0:005 0-001 0:003 0690 = 100-073 

W. F. 


The Meteoric Iron of Ovifak, Greenland. By F. Wéuter 
(Ann. Chem. Pharm., elxiii, 247). 


Near the large iron masses which Nordenskidld has already described 
(p. 603 of this volume), were found other iron in grains and spherular 
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masses, and a vein of the metal several inches wide and some feet in 
length, enclosed in a rock that is apparently trap, but shows a marked 
difference in composition from the basalt-breccia, from which it pro- 
trudes. The metal of the vein which Wohler has examined, resembles 
grey cast iron ; it has a bright lustre, is very hard, quite unalterable in 
air, and has a specific gravity of 5°82. Nordenskiédld obtained gas from 
the metal of the larger masses by heating them; Wohler finds that the 
iron of the vein evolves more than 100 times its volume of a gas which 
burns with a pale blue flame, and is carbonic oxide mixed with a little 
carbonic acid. The “ iron,” in fact, contains a considerable amount 
of carbon and a compound of oxygen, and has evidently not been at 
any time exposed to a high temperature. By heating, the iron becomes 
brighter in appearance, and though more soluble in acid, still leaves 
a carbonaceous residue. However, a fragment heated in hydrogen 
lost 11°09 per cent., or, in other words, was shown to contain that 
amount of oxygen. Hydrochloric acid acts but slowly and partially on 
this metal, evolving sulphuretted hydrogen and then hydrogen possess- 
ing the odour of a hydrocarbon, and leaves a black granular magnetic 
powder which, though insoluble in acid when cold, generates on the 
application of heat a gas with a strong odour of a hydrocarbon, and 
leaves a residue of amorphous sooty carbon and slightly lustrous 
graphitic particles. In ferric chloride the “iron” dissolves without 
evolution of gas, leaving about 30 per cent. of a black residue which, 
after having been dried at 200°, lost by subsequent ignition in hydrogen 
19 per cent. of its weight, water being found. This is very readily 
attacked by acid, evolves sulphuretted hydrogen, and leaves a residue 
of nearly pure carbon in powder and graphitic scales. Ferric chloride 
and hydrogen chloride appear, therefore, to remove the free metal only, 
and to be without action on its compounds with sulphur and oxygen. 
The “iron” has the following ultimate composition :— 


Tron. Nickel. Cobalt. Phosphorus. Sulphur. Carbon. Oxygen. 
80°64 119 0°49 0°15 2°82 369 1109 = 10007 


Wohler was disposed to regard the oxygen, constituting so consider- 
able a part of an apparently metallic mass, as present in the form of 
a diferrous oxide, K'e,0, were it not that this view provides no iron for 
combination with sulphur and carbon. As Nordenskidld found mag- 


netite in other Ovifak irons, Woéhler regards that constituting the 
veins as an intimate mixture of magnetite, of which there would be 
4:2 per cent., with metallic iron, its sulphide, carbide, and phosphide, 
its alloys with nickel and cobalt, and some carbon in isolated particles. 
The latter undergoes no change when the magnetite and carbide, by 


the action of heat, generate carbonic oride. 


W. F. 


Gases occluded in Meteoric Iron from Augusta Co., Virginia. 
By J. W. Mauer (Proc. Roy. Soc., xx, 365; Chem. News, xxv, 
292). 

Tux iron was very carefully cut in a planing machine, and the piece ob- 

tained was heated in a porcelain tube connected with a Sprengel pump. 
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The iron weighed 124°589 grams., having a volume of 15°87 c.c. 
36°33 ¢.c. of gas. at 0° C. and 760 mm. pressure were obtained during 
fourteen and'a-half hours, the greater portion coming off during the 
first two and a-half hours. 

The analysis of the gas gave the following results :— 


Hydrogen .. 

Carbonic oxide . 
Carbonic anhydride .... 
Nitrogen.... 


Comparing these results with those obtained by Graham in analysing 
the gases occluded in Lenarto iron, it is seen that the hydrogen in the 
Virginia iron is much less than in the other specimen, the carbonic 
oxide is much higher ; Graham’s analysis shows no carbonic anhydride. 
Graham, in his paper read to the Royal Society, said that a large 
amount of carbonic oxide occluded in iron pointed to a telluric origin 
for that iron. The author is of opinion that the Virginia iron is un- 
doubtedly meteoric, and suggests that it may have come from a 


different atmosphere to that from which the Lenarto iron came. 
M. M. P. M. 


Gases enclosed in Coal. By Dr. Ernst von Meyer (J. pr. Chem. 
[2], v, 144-183). 


THE gases actually enclosed in coal not having as yet been subjected 
to any thorough examination, the author, at the suggestion of Pro- 
fessor Kolbe, has undertaken a series of experiments to supply this 
deficiency, and thereby to throw some light on the natural history of 
coal. 

The gases employed in this research were obtained from the coals by 
introducing two to four hundred grams of the latter into a flask, which 
was immediately filled up with hot de-aérated water, which was then 
boiled so as to expel the gases from the coal and drive them through 
a short straight tube, fitted hy a caoutchouc plug to the mouth of the 
flask, into a number of tubes inverted in a basin of water supported on 
the end of the tube proceeding from the flask. The gases so collected 
were analysed by Bunsen’s methods; the data connected with the 
determinations so made are given in full in the original paper. 

Coals from several districts were examined, both when freshly raised 
and after having been exposed to the influence of the weather for times 
varying from one to several years. The results obtained, though of 
great interest, may be very briefly summarised. 

The majority of coals gave by this treatment gases agreeing in 
composition with those known to occur in ordinary mine-gas, that is, 
carbonic acid, oxygen, nitrogen, and marsh-gas. 

The quantity of gas contained in various coals freshly raised and 
long weathered, is shown by the following table (Mem., the indication 
numbers attached to the name of the coal will be retained throughout 
the abstract to indicate the same sample) :— 
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100 grams of 


Freshly raised. Weathered. 
(1). Zwickau coal gave .......... 38°0 c.c. (a) 18°0 c.c. 
(2). - “ — eeeereqece 25°5 4, (a) 18°6 ,, 
i me. ak Oh eneren 54°8 ,, (a) 13°6 ,, 
(4). Westphalian, from PE seanns 22°5 
(5.) mt » Bochum .. 50°6 ,, (a) 43°2 ,, 
(6.) % 9 9 -- O44 ,, (a) 39°2 ,, 


The composition of these gases presents peculiarities in two cases 
only, viz., 1 (a) and 3 (a), to which we will return, and which, it is to 
be observed, are both from coals altered by weathering. 

The composition of the gases from fresh coal is shown by the fol- 


lowing table: 


CO. ° ©. N. OH,. 

Ricca 2°42 2:51 23:17° 719 
wae 402 0°62 50°36 45-00 
Q(a).. 225. 0-7 23°89 73°16 
ahead 0°6 trace 48-0 514 
eas 7-5 2-59 89°91 — 
eh 4:87 266 . 7582 16°65 
; (a) .. 1112 2:88 78°6 7-4 
ile 1:30 1:60 66°85 30°25 


3°35 81°18 11°12 
These numbers selected from those given show that exposure to the 
weather causes a loss of a great part of the marsh-gas, as was to be 
expected, but the ratio of oxygen to nitrogen and carbonic acid also 
serves to show that in the process of the passage of vegetable remains 
into coal, the oxygen of the air concerned has gone mostly to the 
burning of the hydrogen, leaving the carbon comparatively intact. 

The gas obtained from 1 (a) and 3 (a) was quite different in com- 
position from that obtained from any other specimen—the figures of 


the analysis speak for themselves : 


Absorbed 
CO. | O. N. | CO. | CHy. | C.H,.| by fuming 
sulphuric 
acid. 
1(@) . 16°7 | 4°9 |55°15; — 3°17 /|18 61 1°47 
— “collected. ome 11:4 | 3-8 |60°98) — 34418 -88 1% 
week later .... 
Ditto, collected two 
weeks later than te 12°10} 1°10 |68°16; — 3°19 | 16°85 1°6 
preceding .... 
3 (a) .. - 7°62| 2°44 |50°75| — |15°88| 22°35 0-96 
Ditto, collected hod 10°10| 2-6 |50°53| 1-82 /10-18|23-32| 1-45 
week later .... 
Ditto, collected two 
months later than the }| 11°18} 2°82 |67°99; — — |16°36 1°65 
preceding~ ........ 
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The analytical data obtained (oxygen consumed, contraction, and 
carbonic acid formed) seemed to leave no doubt that hydride of ethyl 
was really a constituent of the gas obtained from these coals. The 
numbers given are in all respects satisfactory. 

Three specimens of grey shaley coal containing much pyrites, gave 
gases characterised by the absence of hydrocarbons, and the pre- 
ponderance of carbonic acid. As it is well known that coals which 
contain much pyrites, oxidise more readily than others, the formation 
of the product of the combustion of carbon can be explained in this 
case by the greater energy of the oxidising action. The gases in this 
case had the composition shown— 


Appendix (J. pr. Chem. [2], v, 416—427).—Further experiments were 
made to determine whether exposure of a coal to a continued tem- 
perature of 50° C. caused an alteration resulting in further production 
of gas, or if the gases contained in it underwent any change of com- 
position. The Zwickau coal marked 1 (a) on page 799, was taken for 
these experiments, because its gases had been repeatedly analysed and 


found to present many points of interest. 
The numbers formerly obtained for these gases were— 


Absorbed by 
CO,. | O. N. C.H,. | CH,. | fuming sul- 
phurie acid. 


(a) First collected gas....| 16°7 | 4°9 55°15 | 18°61 | 3°17 1°47 


(0) —e a week l! 11-4] 3-8 | 60-98 | 18-88 | 3-44 1°50 
(c) Two weeks after b ....| 121 | 1°10 | 65°16 | 16°85 | 3°19 1°6 


After the last of these analyses, the coal lay between three and four 
months in a cool dry place, when it was found to give off gas of the 
composition— 


CO,=12°91, O=2°57, N=57°8, C,H, =22°62, CHy=4:06 per cent. 


At the same time as this examination was made, another portion of 
the coal was kept for two days at 45° C., and then immediately treated 
in the usual manner, when it evolved gas as rapidly as the unwarmed 

ortion. It was found to be free from marsh-gas. 

CO.= 10°65, O = 3:2, N = 74°72, C,H, = 9°8, and absorbed by sul- 
phuric acid 1°63 per cent. 

By calculation it is shown that the heavy hydrocarbon is probably 
butylene. 

It thus appears that on warming, the whole of the marsh-gas first 
escapes by reason of its greater diffusibility. 

The gases from another coal from Zwickau were also examined both 
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before and after heating the coal to 50° C. for twenty-four hours. The 
numbers given for the former include some error of the press, since 
the percentages given add up to 108. The hydrocarbons present were 
marsh-gas, hydride of ethyl, and butylene. In the gas from the 
heated coal, it seems to be shown that some high term of the marsh- 
gas series, probably hydride of propyl, was present. The analytical 
numbers agree well with those required by — 


CO,.=15°6, O=3°10, N=73°33, C;H,=4°39, C,H,=2°06, ChH,=1°75. 
C. H. G. 


Gases Enclosed in English Coal. By Dr. Ernst von Meyer 
(J. pr. Chem. [2], v, 407—416). 


In this paper the author gives the results of the examination of the 
gases obtained from eight samples of coal from the Newcastle and 
Durham districts. 

No. 1. Low Main seam, from Bewicke Main Colliery (Newcastle 
district). 

No. 2. Maudlin seam, from Bewicke Main Colliery (Newcastle 
district). 

No. 3. Main coal seam, Urpeth Colliery, Newcastle (Durham dis- 
trict). 

No. 4. §-seam, Urpeth Colliery, 30 fathoms from surface. 

No. 5. §-seam, Wingate Grange Colliery, Durham district, 74 
fathoms from surface. 

No. 6. Low main seam, Wingate Grange Colliery, 108 fathoms from 
surface. 

No. 7. Harvey seam, Wingate Grange Colliery, 148 fathoms from 
surface. 

No. 8. Harvey seam, Emily Vil., Woodhouse Close Colliery, 25 
fathoms from surface; district not given. 

From the following table it will be seen that no other hydrocarbon 
than marsh gas was found in any case :— 


No. of District. CO>. O. _ | 100 germ. gave 


Analysis. — ¢.c. gas. 


Newcastle......| 5°55 5 2°28 65 25 ‘2 
ne eeee| 8°54 | 26°54 | 2°95 | 61°97 30°7 
Newcastle— , | es , ° 
ham el _ 20°86 4°83 31 27 *4 
- | 16 51 | t 5°65 "84 24 °4 
Durham 0°34 | 85° trace “86 91°2 
baie 1°15 : 0°19 62 238 ‘0 
) we aee| 0°23 | 89°61 | 0°55 | 9°61 211°2 
Unknown | 5°31 ‘Ol | 0°63 | 44°05 84 °0 
{ 
Taking the specific gravity of coal as 1°3, it will be seen that Nos. 6 
and 7 contain nearly three times their volume of gases measured at 
ordinary pressures, and that therefore as the coal is very hard and 
dense, the condensation of that gas must be very great. 
C. H. G. 
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Organic Chemistry. 


Action of Heat and Pressure on Paraffins. By T. EK. Tuorre 
and J. Youna (Deut. Chem. Ges. Ber., v, 556—559). 


In a paper read before the Royal Society (March 9, 1871), the authors 
have shown that when solid paraffin is exposed to a high temperature 
in a closed vessel, it is almost completely resolved, with evolution of 
but little gas, into liquid hydrocarbons. This conversion is readily 
effected on a small scale by sealing up a few grams of solid paraffin 
into a U-tube of hard glass, which is surrounded by wire gauze. The 
limb containing the paraffin is gently heated in a combustion furnace, 
and as soon as it has distilled over, the gas is turned down, the tube 
when cold is reversed, and the paraffin distilled again; on repeating 
this process, the paraffin becomes softer and softer, and at last remains 
liquid. When solid paraffin is heated under the common pressure in a 
vessel connected with inverted condensers, it is not altered, and further, 
it appears that only the higher members of the paraffin series undergo 
this decomposition. Thus a mixture of paraffins and olefines boiling 
at about 225°, was not at all changed by treating it as above described. 

In order to get an insight into this reaction, the experiment was per- 
formed on a large scale. The paraffin uséd was obtained from shale; 
it melted at 46°, and its composition was C = 85:14; H = 14°81. 33 
kilograms yielded 4 litres of liquid hydrocarbons, boiling at— 

Below 100° .. 0°3 litres 
»  100°—200° 1°0 ,, 
»  200°—300° 2-7 ,, 


40 ,, 


The residue in the retort solidified on cooling ; by repeated recrystal- 
lisation from ether it was obtained with the constant melting point 
41°5°, and containing C = 85°19, H = 15°34. 1t was not acted upon 
by bromine, and when heated in a closed tube it yielded liquid hydro- 
carbons, consisting of a mixture of paraffins and olefines. 

By submitting the four litres of liquid to a systematic fractional 
distillation in Warren’s apparatus, the following fractions were ob- 
tained :— 

35° —37° 122°—125° 193°—195° 252°—255° 
65°— 70° 145°—148° 212°—215° 273°—276° 
94°—97° 170°—172° 230°—235° 290°—295° 


The separate fractions consisted of a mixture of olefines and paraf- 
fins, which were separated by means of bromine. In the portions below 
200°, the members of the two series were present in about equal pro- 
portions, but in the liquids of the higher boiling points the paraffins 
preponderated. The following paraffins were isolated :— 
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Boiling-point. 
Pentane, C;H,......... 35°— 37° 
Hexane, C,Hyy........ 67°— 68° 
Heptane, CH. Sb: Sm oe 97°— 99° 
Octane, CsHig .......- 122°—125° 
Nonane, CyHa ........ 147°—148° 


The brominated products obtained were :— 


Boiling-point. 


C;H,Br, eoee 184°—188° 
C.,H.Br. .... 195°—200° 
C;H,yBr, .... Decomposed when heated. 
C.,H,;Br ceee 185°—190° 
C,HyBr ....- 208°—212° 


The chloride, C,H,.Cle, boils at about 235° with decomposition. 
The decomposition which solid paraffin undergoes is probably similar 
to that by which butane is resolved into ethane and ethene. 
C. S. 


Compounds derived from Paraffin. By P. Cuampion (Compt. 
rend., Ixxiv, 1575—1577). 
Brsipes repeating and confirming the experiments of Bolley (Ann. 
Chem. Pharm., evi, 230), Brodie (Phil. Trans., 1848), Gill and Meusel 
(Chem. Soc. Jowr. [2], vi, 466) as to the action of chlorine and bromine 
upon paraffin, the author obtained from Boghead paraffin, by acting on 
it for sixty hours with nitro-sulphuric acid at 90°, a yellow transparent 
oil, (vide Schorlemmer, Proc. Roy. Soc., xvi, 372) of density 1:14, soluble 
in ether and alcohol, and having an acid character; to which he gives 
the formula CH N20. By dissolving it in ethylic, methylic, or 
amylic alcohol, and precipitating with hydrochloric acid, he replaced 
one atom of hydrogen by an atom of the alcohol-radical. 
B. J. G. 


Solvent Power of Liquid Cyanogen. By G. Gorn (Proc. 
Roy. Soc., xx, 67; Chem. News, xxiv, 303). 


Hicuty dried mercuric cyanide in coarse powder was heated in a stout 
glass tube furnished with a V-shaped bend, and closed by a gutta-percha 
plug, tied down with copper wire, the whole being protected by screens. 
The liquid cyanogen condensed in the bend, which was kept cool by a 
wet rag, in which had been previously placed the body to be tested 
for solubility. 

Substances soluble at 15°.—Camphor, chloral hydrate, solid carbon 
trichloride, iodine, picric acid, and the disulphide, monochloride, and 
dichloride of carbon. White phosphorus, cane-sugar, carbon, tetra- 
chloride, and water were only slightly soluble. 

Substances insoluble at 15°.—Carbon, boron, silicon, sulphur, sele- 
nium, zinc, mercury, copper, iron, magnesium, salts, gums, fats, and 
most inorganic and organic substances. 


Todic acid became pink, cuprous iodide vermilion, ammonium carbo- 
3 mM 2 
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nate brown. Moisture and alkalis caused the formation of a brown 
solid body, probably paracyanogen. 
©. G. 8. 


On the Nitro-compounds of the Fatty Series. By v. Mryrr 
and O. Sti ser (Deut. Chem. Ges. Ber., v, 514—518). 


Metallic Derivatives of Nitroethane.—Sodium-nitroethane, C.H,NaNO,, 
may be readily obtained in two ways, either by heating a solution of 
nitroethane in anhydrous benzene with sodium, or by the addition of 
an alcoholic soda-solution to nitroethane. The sodium is converted, 
with violent evolution of gas, into a white powder which, after washing 
with ether, is the pure substance. In the second case the mixture 
becomes warm and at once solidifies to a white mass, which simply 
requires to be washed on the filter with absolute alcohol, and to be 
dried in the water-bath. The second method of preparation also 
affords a ready method of detecting nitroethane; owing to the slight 
solubility of the sodium derivative in cold alcohol even traces of nitro- 
ethane yield a precipitate on the addition of an alcoholic soda-solution. 
Neither alcoholic potash nor alcoholic ammonia produces a precipitate 
with nitroethane. 

Sodium-nitroethane is a white, apparently amorphous powder, which 
explodes only at temperatures above 100°; it is extremely soluble in 
water, acids precipitating unchanged nitroethane from the solution. 
The aqueous solution is not precipitated on the addition of barium 
chloride, or lead acetate ; mercurous nitrate causes a grey, silver nitrate 
a white precipitate, the latter rapidly becoming brown and finally black ; 
copper sulphate produces a deep green, ferric chloride a blood-red solu- 
tion. On the addition of mercuric chloride, the solution solidifies after 
a short time to a mass of crystalline needles of the composition 

;, , Cl 
going which may be regarded either as He { C.H,NO., bor as 
2244 2 
Hg C.H,NO, + HgCl,. 

Nitromethane.—Silver nitrite is acted upon by methyl iodide with 
even greater violence than by ethyl iodide; moreover the whole of the 
iodide is converted into nitromethane, and none of the isomeric methyl 
nitrite is produced. Nitromethane is a heavy oil, of a peculiar odour ; 
it boils at 99°. On treatment with an alcoholic soda-solution, it yields 
transparent needles of the sodium derivative, CH,NaNO,, the aqueous 
solution of which gives characteristic precipitates with various metallic 
solutions. 

With regard to the constitution of sodium-nitroethane, the authors 
are of opinion that the nitro-group and the sodium are united with the 


f CH; : 
same carbon atom, as expressed by the formula, { CHNaNO,’ and 


that the explanation of the non-formation of metallic derivatives from 
nitro-pentane, C;H,,NO, (this Journal, x, 474) may be that this com- 
pound contains the CNO, group united with three other carbon-atoms, 
so that there is no hydrogen-atom in the immediate neighbourhood of 


the NO, group. ea 4 
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A Third Dichlorinated Propylene. By C. FriepeL and 
R. D. Stirva (Compt. rend., lxxv, 81—85). 


THE two bodies having the formula ©,;H,Ch, already made known by the 
authors, are simultaneously formed in several reactions. They are pro- 
duced either by the action of water, or of solid or alcoholic potash upon 
chlorinated methylchloracetol, or by the action of chlorine on mono- 
chlorinated propylene. One of them boils at 75°, the other at 94° ; 
their constitutional formule are: CH;.CCl.CHCl and CH,Cl.CCi.CH2. 

The authors have now examined Reboul’s dichlorhydric glycide, which 
has the same composition. From some slight difference in the mode of 
procedure, his process in their hands yielded very little of this body, 
the product consisting mostly of the chloride above referred to, boiling 
at 94°. They obtained, ‘however, the body in question when attempting 
to prepare a large quantity of pure trichlorhydrin by the action of 
phosphorus oxychloride upon the dichlorhydrin of glycerin. A bad 
yield of trichlorhydrin was obtained, but a considerable quantity of 
Reboul’s compound, boiling at 105°—107°, and having a density of 
1250 at 0° and 1218 at 25°. It fixes bromine with some energy in 
diffused light, but with less than that shown by the chloride boiling at 
94°. The new bromide boils at 220°—225°, and its density at 0° is 
2190 at 0°, and 2147 at 25°: the density of the bromide boiling at 205° 
is 2161 at 0°, and 2112 at 25°. 

The new chlorinated propylene, boiling at 106°, does not combine 
with hydrogen chloride at 100° or 150°, but is blackened by it; the 
chlorinated propylene boiling at 94° readily fixes hydrogen chloride at 
100°—105°, yielding chlorinated methylchloracetol. 

The new chloride yields, when treated with alcoholic potash at 100°, 
a chlorinated ether, C;H,ClOC,H;, isomeric with that similarly obtained 
from the chloride boiling at 94°, together with a little propargylic 
ether. The new ether boils at 120°—125°, and has a density of 1021 
at 0°, and 994 at 25°: the ether from the chloride boiling at 94° boils 
at 110°, and has a density of 1011 at 0°, and 995 at 21°5°. The new 
ether appears to be identical with that obtained by L. Henry by fixing 
two atoms of chlorine on ethyl-allyl oxide, and treating the product 
with alcoholic potash. 

It fixes two atoms of bromine with considerable energy, and yields 
thereby a compound differing from that derived from the chlorinated 
ether boiling at 110°. The new product boils at about 220°, but with 
considerable decomposition, turning brown and evolving much hydrogen 
bromide. The distillate deposits nacreous plates which are unstable 
and have not been further examined. 

The new dichlorinated propylene results from the dehydration of the 
dichlorhydrin by the phosphoric anhydride formed in the reaction of 
a part of the dichlorhydrin upon the phosphorus oxychloride— 


C;H,Cl, = C;H;Cl,OH —_ H,0. 


For on mixing dichlorhydrin, boiling at 174° and obtained by the 
action of hydrogen chloride upon epichlorhydrin, with phosphoric 
anhydride, molecule for molecule, and heating gently, it blackens and 
the whole becomes solid on cooling. On adding water and distilling, 
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dichlorinated propylene, boiling at 107°, passes over. If, as supposed, 
dichlorhydrin, prepared ‘in the usual way, consists of two isomeric 
bodies boiling at 174° and 182°, the latter is probably identical with 
the product obtained by Tollens and Henninger by fixing chlorine on 
allylic alcohol. As it was important for determining the constitution 
of the new chlorinated propylene, to ascertain whether the latter 
dichlorhydrin would also yield it, some of the dichloride of allylic 
alcohol was prepared and treated with phosphoric anhydride. Dichlo- 
rinated propylene was not obtained, so that it may be concluded that 
dichlorhydric glycide can only be derived from the dichlorhydrin re- 
sulting from the fixation of hydrogen chloride by epichlorhydrin. 

The following constitutional formule are therefore suggested. They 
rest upon the supposition that allylic alcohol is CH».CH.CH,OH. 
They do not agree with those of Henry, or with those of Hiibner and 
Miiller for the two dichlorhydrins. All these bodies, as well as the 
chloride CH,.CH.CHCI, derived from acrolein, are referrible to the 
propylene type, CH..CH.CHs. 


Dichlorinated Propylenes. ; 
Boiling-point, 76°. Boiling-point, 94°. Boiling-point, 106°. 
1. 2. 3. 


CH,Cl mee 
| 

CCl CCl CH 

| | | 

CHCl. CH. CHCl. 


Chlorinated Ethers and Brominated Derivatives, corresponding to the 
Chlorinated Propylenes 2 and 3. 


2. 3. 
CH,(0C,H;) CH,(OC,H;) emonm,) ‘onan 
." CC1Br CH CHBr 
| | ! | | 
CH;. CH.Br. CHCl. CHCIBr. 
Dichlorhydrins. 
From epichlorhydrin. From allylic alcohol. 

CH.Cl CH.Cl 

CH(OH) CHCl 

CH,Cl. CH.(OH). 


K. D. 


Reduction-products of Siliciec Ether. By A. Lapensura (Deut. 
Chem. Ges. Ber., v, 565). 


SILICOHEPTYL-ETHYL ether, treated with zinc-ethyl and sodium, forms 
silicium-ethyl boiling at about 150° and insoluble in sulphuric _acid ; 
also silicoheptyl hydride, Si(C.H;)3H, a colourless liquid boiling at 107°, 


ORGANIC CHEMISTRY. 807 


and smelling like the petroleum hydrocarbons ; its sp. gr. at 0° is 0°751, 
and it gave 118-5 as vapour-density, the calculated value being 116. 

The specific gravities at 0° of the ethyl and oxethy] silicium com- 
— exhibit a regular increase as the oxygen present is larger; 
thus :-— 


Silicium diethyi-ether, Si(CsHs)2(O.C2H;)2.... 08752 
Orthosilicopropionic ether, Si(C,H;)(O.C.H;)3.. 0°9207 
Silicic ether, Si(OC,H,),.....--++0reeeeeee es 0:9676 


Silicoheptyl hydride is readily acted on by bromine, with formation 
of silicoheptyl bromide, Si(C,H;);Br, boiling between 159° and 163° ; 
with dilute ammonia this bromide forms triethylsilicol and silicoheptyl 
oxide; with potash only the latter. Fuming nitric acid attacks the 
hydride, wherein it differs from silicium-ethyl. Fuming sulphuric acid 
appears to give a sulphonic derivative destroyed by water ; on dilut- 
ing the sulphuric acid, an oil rises to the top; this consists chiefly of 
silicoheptyl oxide, Si(C,H;),0, but a little silicium diethyl oxide, 
Si(C.H;).0, appears to be also formed, and also a little triethylsilicol. 
Silicoheptyl oxide dissolves in concentrated sulphuric acid, and this 
solution, on decomposition by water, gives a little triethyl silicol and 
much unaltered silicoheptyl oxide: whence it appears that silicoheptyl 
oxide and alcohol exhibit the same relations as ethyl-oxide and alcohol, 
the latter giving the former by treatment with sulphuric acid, and the 
former, by long-continued action of sulphuric acid, giving ethylsul- 
phuric acid, which is decomposed by distillation with water, forming 


alcohol. 
C. R. A. W. 


Propargyl Alcohol. By L. Henry (Deut. Chem. Ges. Ber., v, 
569). 
MonosprominateD allyl alcohol and aqueous caustic potash form pro- 
pargyl alcohol: sodium also produces the same substance. It is a 
colourless liquid of peculiar odour, boiling at 110°—115° at 762 mm., 
or about 30° higher than its ethylic ether (82°—85") ; while allyl alcohol 
and allyl-ethylic ether show about the same difference (96°—97° and 
60°—65° respectively) : its specific gravity is 0°9628 at 21°, and its 
vapour-density 1°88 (calculated 1°93): it is readily decomposed by 
electronegative chlorides, bromides, &c., and combines with Br, or HBr, 
like unsaturated compounds generally; like allylene, it precipitates 
ammoniacal copper and silver solutions, giving compounds of formule 
C;H,Cu’.OH and C;H,Ag.OH: the author regards it as a primary 
alcohol, CH=C—CH,.OH. 
C. R. A. W. 


On Cholesterin. By O. Lorsiscu (Deut. Chem. Ges. Ber., vy, 
510—514). 


Tue author has oxidised cholesterin by boiling it for twelve hours with 
potassium dichromate and sulphuric acid, and has isolated a white, 
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amorphous, acid product, to which he assigns the formula C..HyO<g. 
At the same time a small quantity of a mixture of several lower fatty 
acids, probably consisting of acetic, propionic, and butyric acids, was 
obtained. Barium, calcium, and silver salts, containing the equivalent 
quantity of these metals in place of two atoms of hydrogen, were pre- 
pared by precipitation from an ammoniacal solution of the acid. 

A comparison of the formula of the new acid with that of cholic 
acid, CH »O;, shows that it may be regarded as an oxycholic acid. It 
is not affected by treatment with sodium amalgam in alkaline solution ; 
on fusion with potassium hydrate it is oxidised with great difficulty, 
and only secondary decomposition-products are obtained, viz., inflam- 
mable gases, a brown insoluble substance, and lower fatty acids. 

_In further proof of the alcoholic nature of cholesterin, the author 
has prepared the following derivatives :— 

Acetyl-cholesteryl, C2gH43(C2H;0) O, by treating cholesterin with acetyl- 
chloride ; it crystallises in small colourless needles, which melt at 92°. 

Cholesterylamine, C2gH43.NHz. The chloride obtained by the action of 
phosphorus pentachloride on cholesterin, is readily converted into this 
compound by digestion with alcoholic ammonia. It crystallises in 
small plates, melting at 104°. 

The following series of cholesterin derivatives are now known :— 


SE Cholesterin. 
Cee Sv ceeccws oe Sodium cholesterylate. 
CogHi3-OC,H30........ Acetylcholestery]l. 
0 ere Cholesteryl chloride. 
|: Cholesterylamine. 


H. E. A. 


Note on an Aldehyde-Alcohol. By A. Wurvrz (Compt. rend., 
Ixxiv, 1361—1367). 


Tuis compound, C,H,O2, which plays the part both of an alcohol and 
an aldehyde, is polymeric with ordinary aldehyde, and is formed when 
the latter is mixed with an.equal volume of water and two volumes of 
hydrochloric acid. The colourless liquid gradually assumes a fawn- 
coloured tint on standing, whilst the odour of aldehyde becomes more 
feeble. It is now neutralised with sodium carbonate and agitated with 
ether, which takes up the new compound and leaves it on evaporation 
as a transparent liquid. This, when purified by rectification under a 
pressure of 20 mm., passes over as a colourless liquid to which the 
author has given the name of aldol. It has a sp. gr. of 1:1208 at 0°, 
and is then quite viscous, but becomes as fluid as water on being gently 
heated. It has a high refractive power, and mixes in all proportions 
with water or alcohol. It is also soluble in ether and has an aromatic 
bitter taste. Under a pressure of 20 mm. it distils at about 90°, but 
when heated to 135° under the ordinary atmospheric pressure, it decom- 
poses, yielding water and crotonic aldehyde. A similar decomposition 
takes place when it is heated with acetic acid. Aldol reduces ammo- 
niacal silver nitrate and cupropotassic solution. It combines with 
acetic anhydride, forming two acetates, which distil under a pressure of 
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20 mm., the one between 100° and 110°, and the other between 150° 
and 160°. The former C,H;O(C,H;0,) = CH; -CH(OC,H;0) —CH, 
—CHO, is a colourless liquid insoluble in water, but soluble in alcohol. 
Heated with water to 100°, it decomposes with formation of acetic 
acid. The latter, C,H,(C,H;0.)2, which may be considered as the 
diacetate of crotonic aldehyde, is a thick liquid, insoluble in water and 
decomposed when heated with it, yielding acetic acid. Nitric acid 
attacks aldo] with great energy, giving rise to ordinary aldehyde and 
several acids, amongst which is oxalic acid. Sodium amalgam gives 
resinous products, but if the solution be kept acid, other substances 
are produced which may be extracted by agitation with ether. These 
have not yet been examined. The action of hydriodic acid produces a 
thick oily liquid which is very alterable. Phosphorus perchloride acts 
very energetically on aldol, with formation of phosphorus oxychloride 
and a chlorinated body which could not, however, be obtained in a 
state of purity. 

From its mode of formation and these reactions, especially the facility 
with which it splits up into crotonic aldehyde and water, the author 
considers aldol to be CH; -CH(OH)—CH,—CHO, formed from two 
molecules of aldehyde, thus :— 


CH;—C(HO) a , 
Its decomposition into water and crotonic aldehyde would then be 
represented by the equation :— 


CH;,—CH.OH—CH.—CHO = CH,;—CH—CH—CHO + H.0. 


Aldol is not the only product of the condensation of aldehyde under 
the influence of hydrochloric acid; for if the mixture be allowed to 
stand until it acquires a brown tint and opaline appearance, and is 
then neutralised and treated with ether as previously described, the 
ethereal solution leaves nacreous plates which may be separated from 
the mother-liquor by means of Bunsen’s vacuum filter. The substance 
thus obtained distils at 137° under a pressure of 20 mm., forming a 
colourless mass, soluble in alcohol and ether. Boiling water likewise 
dissolves it, and deposits it on cooling in crystals which melt at 155°. 
This compound, C,H,,O; = (C,H,;,0),0, which has strongly marked 
reducing powers, is the anhydride of aldol, and has probably the same 
relation to aldol that ether has to alcohol. 

In its power of forming combinations with acids, aldol resembles 
the sugars, and like glucose possess the properties both of an aldehyde 
and of an alcohol. It is possible, therefore, that formic aldehyde may 
be produced in the process of vegetation, and by the condensation of 
several of its molecules, give rise to these hydrates of carbon. The 
author has commenced some experiments on the action of hydrochloric 
acid on formic aldehyde, and concludes by observing that as benzoin is 
formed by the condensation of two molecules of benzoic aldehyde, its 
formula would be— 


C,H;—CH.OH—C,H,—CHO. 


if the reaction occurred in the same manner as with aldol. 


C. E. G. 
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On Condensed Aldehydes with Elimination of Water, or 
Aldanes. By J. Risav (Compt. rend., lxxv, 98—100). 


Ir has long been known that the aldehydes, under the influence of 
certain agents, give rise to condensation-products. The present com- 
munication deals with a new method of obtaining these condensation- 
bodies, and also with a description of two new products of condensa- 
tion. The method consists in the action of sodium or zinc on the 
aldehydes. 

Metallic sodium acts in an ethereal solution of acetic aldehyde, kept 
cool, with evolution of hydrogen; and on passing a current of hydro- 
chloric acid gas into the liquid, to slight acidification, adding sodium 
carbonate, and evaporating, aldol (p. 808) is obtained, together with 
another body which appears to be the anhydride of aldol. 

Valeric aldehyde acted on by sodium-amalgam yields a substance 
boiling at 190°, having the composition C,H,,0, or two molecules of 
the aldehyde minus H,0. 

The action of sodium being very energetic, the action of zinc-turn- 
ings at a higher temperature was tried. Zinc-turnings and acetic 
aldehyde heated to 100° for some hours, yield zinc hydrate and con- 
densed products; amongst these, crotonic aldehyde, a little aldol and 
a new substance boiling about 220° are obtained. This body has the 
composition, C,H,,O., and may be viewed as 3 molecules of aldehyde 
minus one of water. It has an odour like that of wild mint, and by 
prolonged distillation seems to be decomposed, with formation of water 
and higher condensation-products ; it combines with alkaline bisul- 
phites, with disengagement of heat and production of a crystalline 
compound. 

Valeric aldehyde heated with metallic zinc to 180°, yields the body 
CyH,,0, a substance which is difficult to purify, and extremely 
oxidizable. 

Pure oil of bitter almonds is attacked by zine at a temperature of 
250° to 260°, with abundant formation of zine oxide; the hydrogen, 
however, is not evolved, but takes part in the formation of some new 
substances, which the author is at present engaged in studying. Ace- 
tone is not attacked by zinc, even at a temperature of 290°. The 
author proposes to call this class of bodies formed by the condensation 
of aldehydes with elimination of water, by the generic name of 
“‘aldanes,”’ and to add the prefix di, tri, &c., according as the substance 
is produced from the condensation of 2, 3, &c., molecules of the alde- 
hydes, thus we should have diacetaldane, triacetaldane, divaleraldane, 
di-isopropaldane, &c. A. P. 


Compounds of Sugar with Lime. By Horsin-Diéon (Dingl. 
Polyt. J., cciv, 165). 


Ir has long been known that a concentrated solution of calcium 
sucrate becomes turbid by warming, and tribasic calcium sucrate 
separates out. Peligot has shown that, by a certain amount of con- 
centration, the solution coagulates like white of egg, and that the pre- 
cipitate entirely disappears on cooling. 
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The author, after a series of experiments on the subject, arrives at 
the following conclusions :— 

1. If a solution of calcium sucrate do not become turbid at 100°, the 
separation of the tribasic sucrate may be effected by a sufficient addition 
of water. 

2. On adding an excess of sugar to a solution made turbid by 
warming, no further precipitation is effected by heating to 100°. 

3. The more lime the solution contains, the greater inclination has 
it to coagulate at 100°; the less lime, the more concentrated must the 
solution be for the same purpose. 

4. The precipitated sucrate redissolves on cooling, if the solution 
is sufficiently dilute. 

5. When strongly concentrated, the precipitate does not redissolve 
on cooling; increased addition of water dissolves it only slowly, but 
sugar-solution more readily. 

6. All calcium sucrates possess the power of becoming turbid at 
100° when sufficiently concentrated, of becoming clear at a mean 
density of 10° to 11° Baumé, and again becoming turbid on further 
dilution. 

In presence of great excess of lime, these phenomena are not 
observed. 

The clearing again of the solution is a peculiar property of the 
calcium sucrate. In a clear cold calcium-sucrate solution of inde- 
finite composition, heat appears to favour the combination of the lime 
with the smallest possible amount of sugar. The tribasic sucrate 
is formed, into which compound all the lime enters, leaving the excess 
of sugar free. The tribasic sucrate is more soluble in cold sugar- 
water than in hot, the solubility increasing with the degree of concen- 
tration (vide 1, 2,and 3). The more lime the solution contains, the 
less dense does it need to be in order to coagulate. A sucrate solu- 
tion heated to 100° in presence of a large amount of lime is decomposed, 
and by stronger concentration separates on cooling into a mixture of 
insoluble tribasic and soluble monobasic sucrate. 

The separation of the tribasic sucrate takes place only from very 
concentrated or very dilute solutions, but not from those of medium 
density. The compound of 28 lime with 201°5 sugar, coagulates at 
a density of 1153, remains clear at 1:077, and coagulates again at 
1:065; the sucrate with 28 lime to 171 sugar coagulates at 1°200, 
remains clear at 1:080, and coagulates again at 1:071. Observations 
on the densities which differently composed solutions of calcium sucrate 
must have, in order to coagulate at 100°, yielded the following 
results :— 


With 28 parts of Lime. 


Sugar. Specific gravity. Sugar. Specific gravity. 
: Perr. 1-071 | 293 ......-. 1°050 
ZOL'S wove cees 1075 323°5 2.6. w+. 10474 
BER ccwccccs 1:060 354 ........ 1°0460 
262°5...0...- 1°055 3845 .02..0.. 10454 


By increasing the sugar, the density at which coagulation of the 
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solution takes place is observed to diminish, but not proportionally to 
the increase of sugar. 


W. S. 


Action of Water and Heat, or of Heat alone, upon Sugar. 
By E. J. Maumené (Bull. Soc. Chim. de Paris [2], xvii, 442). 


Tue author has re-examined inverted sugar, and satisfied himself of 
the correctness, which has been doubted, of his previous statements. 
A solution of very pure sugar-candy in five parts of water heated in a 
water-bath, gradually has its rotatory power reduced to 0° in 27 or 28 
hours. Even this partial inversion, which is marked by a very feeble 
yellow discoloration, yields the three products described in the author’s 
previous communications. One of these unites with lime and forms a 
compound which completely resists the action of carbon dioxide. 
The sugar yields about half its weight of this substance. 

The effects of heat upon dry sugar are also described. In a water- 
bath it gradually liquefies and becomes converted into barley-sugar. At 
+ 153° it becomes nearly black and yields, among other substances, 
the author’s caramelin, C,H,O.. 

E. D. 


Two New Acids from the Oxidation of Sugar. By E. J. Mav- 
MENE (Compt. rend., Ixxv, 85—88). 


Usine the old notation, the author takes the “ equivalent” of cane- 
sugar as 171, and dividing this, according to his theory, by 158, the 
atomic weight of potassium permanganate, he gets 1°08 as the number 
of atoms of permanganate acting upon one of sugar, or 11 atoms to 
10. These react thus (old notation) :— 


10C,,.Hn0n + 11Mn,0,,KO = 9C,.H,,0;;,KO + 2C,H;0,KO 
+ HO + 11Mn.03. 


The author mixes 200 grams of sugar-candy dissolved in 2 litres of 
water with the same weight of permanganate dissolved in 4 litres of 
water, keeping the sugar-solution in rapid rotation during the admix- 
ture. In fifteen or twenty minutes the temperature rises 20° or more, 
and the whole gelatinizes from production of hydrated Mn.03. The 
colourless filtrate from this is perfectly neutral, no longer tastes of 
sugar, and possesses a rotatory power similar and nearly equal to that 
of the sugar. It gives a white crystalline precipitate with lead acetate 
which, on treatment with hydrogen sulphide, filtration, and evaporation 
at a gentle heat, yields the acid, C,2.H;2O.«, which the author names 
hexepic acid. After removal of the lead precipitate, the filtrate gives a 
second white precipitate with tribasic lead acetate, and this by a similar 
treatment to that just described, gives the second acid, CsH,O,, which 
the author names trigenic acid.* 

The original filtrate from the manganic hydrate, which is a solution 


* This name was applied by Wéhler and Liebig, five-and-twenty years ago, to 
the nitrogenised acid C,H,N;02.—E. D. 
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of the potassium salts of the two acids, gives a slightly soluble crys- 
talline precipitate with calcium chloride; with silver nitrate in the 
dark, a white precipitate which soon darkens, and when dried and 
heated, behaves like silver oxalate, but evolves vapours smelling of 
acetone and burnt sugar. Auric chloride is immediately decomposed. 
Salts of barium, ferricum, aluminum, and chromium give no precipitates. 
Ferric chloride is not reduced, even on boiling. Cupric salts give no 
precipitate in diffused light, but at once yield a green precipitate in 
direct sunlight. Silver nitrate gives a mirror of silver in direct sun- 
light. 


The mother-liquors of saccharic acid contain these acids. 


E. D. 


On the Manna (Eichenmanna, Oak Manna, or Ordinary 
Manna of the Ash Tree) from Kurdistan. By F. A. 
Fiicxiaer (Arch. Pharm. [2], cl, 159—164). 


THE principal constituent of the manna from Kurdistan is a kind of 
sugar which is contained in itin the crystalline state. It is dissolved by 
boiling alcohol, and on evaporation to dryness and addition of water, a 
syrup is obtained which will not again crystallise. It rotates to the 
right, and reduces in the cold an alkaline cupric solution containing 
glycerin. The manna contains mucus but no dextrin. 

The proportion between the sugar and mucusis very variable; good 
samples of manna contain over 90 per cent. of sugar. The ordinary 
officinal manna (Manna canellata) contains a kind of mucus which is 
precipitated by neutral lead acetate, also a second kind of mucus 
in smaller quantity than the first, which is precipitated by plumbic 
acetate. 


Cane sugar is not contained in the kind of manna worked on. 


A. P. 


Action of Acetic Anhydride on Stannic Oxide. By Laurence 


(Compt. rend., xxiv, 1524—1526). 
WuEeEN two parts of anhydrous acetic acid are heated with one part of 
stannic (or of metastannic) acid to 150° ina sealed tube, a syrupy liquid 
is obtained, crystallising on cooling in long needles which, after press- 
ing between blotting paper and drying over lime in vacuo, have the 


C.H;O0 
formula, sn0.( 1 CILO \ O ),- 
Washed with anhydrous ether till the washings are free from acid, 
and dried in vacuo, this substance is converted into a body having the 


formula, SnO, aed O. 


The first-named crystals, when exposed to air, become amorphous, 
and are finally transformed into a vitreous mass of the formula, 


Sn0,4 4”) O. 
B. J. G. 
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Isobutyric Acid from Citradibromopyrotartaric Acid. By F. 
Greromont (Deut. Chem. Ges. Ber. [2], v, 492). 


KEKkULE found that monobromocrotonic acid from citradibromopyro- 
tartaric acid yields an acid of the composition of butyric acid when 
treated with sodium-amalgam and water. From the form, composi- 
tion, and solubility of the calcium and silver salts, this acid is not 
- butyric but isobutyric acid. From this it results that monobromocro- 
tonic acid from citradibromopyrotartaric acid must be constituted 
according to one or other of the following formule— 


CH, CH,.Br 


| | 
C—CHBr C—CH, 


| | 
CO.OH. CO.OH. 


This fact perhaps affords a basis for the study of the constitution of 
citric acid itself, and of its pyrogenic acids. 
E. D. 


Acrylic Acid and Acrylic Ether. By W. Caspary and B. Tot- 
LENS (Deut. Chem. Ges. Ber., v. 560). 


Eruyt acrylate, which has not hitherto been obtained in a pure state, 
is easily produced by the action of zinc and sulphuric acid on an 
alcoholic solution of dibromopropionic ether :— 


C;H;Br.0.C.H; + Zn = ZnBr, + C;H,;0,.C.H;. 


It is a colourless liquid boiling at 100°—101°, and having a most 
penetrating but not disagreeable odour. 

Pure acrylic acid prepared from the lead-salt has a peculiar pungent 
odour, and boils at: 140°—150°. On exposing it to a temperature of 
—15°, half of the liquid solidifies to quadratic tables, which, however, 
could not as yet be separated from the liquid. a 


Rotatory Power of Glutanic and Malic Acids. By H. Rirvt- 
HAUSEN (J. pr. Chem. 354). 


Tue glutamic and aspartic acids produced by boiling legumin and con- 
glutin with dilute sulphuric acid, yield by the action of nitrous acid 
glutanic acid and malic acid, which are both optically active, turning 
the plane of polarisation to the left. The specific rotatory powers of the 
two bodies were determined with Soleil’s saccharometer; calculated 
with Biot’s formula they are found to be— 


Glutanic acid = — 9°15° 
Malic acid = —47°4° 


Pasteur found the rotatory power of active malic acid = — 5:0°. 
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The rotatory powers of the two acids correspond with that of the 
mother-substances previously determined— 

Glutamic acid = + 34 
Aspartic acid = + 25°16 


Oo 


Cc 


) 


C. 8. 


Reduction of Glutanic Acid by Hydriodie Acid. By W. 
Ditrmar (J. pr. Chem. [2], v, 388—353). 


Glutanie acid, C;sH,0;, a homologue of malic acid, which Ritthausen 
obtained by the action of nitrous acid upon glutamic acid (J. pr. Chem., 
xcix, 454; ciii, 233; evil, 218), is a substance possessing very few 
characteristic properties. The acid itself forms an indistinctly crystal- 
line mass, and its salts could be obtained only in the amorphous state. 
But by the action of hydriodic acid it yields a very characteristic 
reduction-product. 

Deoxyglutanic acid, C;HsO4, is produced by heating glutanic acid 
with four times its weight of concentrated hydriodic acid to 120° for 
about eight hours. It is very readily soluble in water, alcohol, and 
ether, and crystallises exceedingly well, forming large, transparent 
monoclinic crystals, melting at about 97° and decomposing above 280° 
into water and the anhydride. 


, H ‘ 
Ammonium deoxyglutanate, CsH.04 | NH, On evaporating a 


strongly ammoniacal solution of the acid under an exsiccator, the acid 
salt is left behind in transparent concentrically grouped crystals. 
Calcium deowyglutanate, C;H¢0,;Ca’ + H,0, is sparingly soluble in water, 
and forms opaque lamine. Bariwm deoxyglutanate, C;sHgO,Ba’ +5H,0, 
crystallises in small transparent needles, readily soluble in water. Lead 
deoxyglutanate, CsHgO,Pb', is a white heavy precipitate, and the silver 
salt, C;sH;Oj;Ag2, a very bulky precipitate resembling alumina; it is 
but sparingly soluble in boiling water, and separates on cooling in 
the crystalline state. It may be obtained in distinct needles by boiling 
a dilute solution of the acid with silver carbonate; but the greater 
part of the salt remains behind with the excess of silver carbonate. 

Deoxyglutanic acid is isomeric with pyrotartaric acid, from which 
it follows that glutanic acid is not identical with either of the three 
homomalic acids derived from aconitic acid, as these latter would 
yield pyrotartaric acid by reduction. 

C. 


8. 


Oxidation of the Aromatic Hydrocarbons having Lateral 
Chains. By Poprorr and Zinckz (Bull. Soe. Chim., xvii, 500— 
502). 

AttHouGH the researches hitherto made on the oxidation-products of 

these hydrocarbons have accurately determined the number of lateral 

chains they contain, from a consideration of the nature of the carbonated 
aromatic acid produced, but little attention has hitherto been directed 
to the products of the oxidation of the lateral chains themselves. For 
instance, butylbenzene, C>Hs.CH,.CH, CH,.CHs, should yield benzoic 
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acid and propionic acid, whilst isobutylbenzene, C;H;.CH».CH.(CHs)2, 
would give benzoic acid and acetone, which by further oxidation would 
be converted into acetic acid and carbonic anhydride. 

The authors have only, as yet, examined the oxidising action of acid 
potassium chromate and sulphuric acid on amyl-benzene. On cooling, 
benzoic acid crystallised out, and the solution when distilled gave, 
besides unaltered hydrocarbon, an acid distillate. This was neutralised 
with calcium carbonate, and the calcium salts were separated, as far as 
possible, by fractional crystallisation. From the results obtained, it 
would appear that the effect of the oxidation was to convert the hydro- 
carbon employed into benzoic acid and isobutyric acid. 

Moreover, as it is thus shown to contain the group isopropyl 
CH(CHs)., the amyl in amyl-benzene must have the constitution 
CH,.CH;.CH.(CH;3)2, and amylic alcohol the formula, CH,OH.CH,.CH. 
(CHs)2, thus verifying the conclusion arrived at by Popoff when study- 
ing the products of the oxidation of the ketone C;H;.CO.C,Hp. 

C. E. G. 


By E. Grimavx (Ann. Chim. Phys. [4], 
xxvi, 331—355). 


On Aromatic Glycols. 


By the action of chlorine on boiling xylene from coal-tar, the author 
and M. Lauth obtained several products of substitution, among which 
there is a small quantity of a chloride having, as its reactions prove, 
the constitution C,H, | oH'CI (Bull. Soc. Chim. vii, 238). 

Fittig afterwards found that the xylene in coal-tar is a mixture of 
isomeric dimethyl-benzenes, consisting generally of isoxylene with a 
smaller quantity of methyl-toluene, and from this it appeared very pro- 
bable that this dichloride was a derivative of the latter hydrocarbon. 
This supposition was fully confirmed by further experiments; by 
passing chlorine into boiling methyl-toluene, which had been produced 
by synthesis, a large quantity of tolylene dichloride was obtained. 

Tolylene Glycol, CHL | pope’ is readily formed by heating 1 part 
of the chloride with 30 parts of water for 2—3 hours to 170°—180°. To 
isolate the glycol, the solution is allowed to evaporate spontaneously at 
the ordinary temperature, and not on a water-bath, because the hydro- 
chloric acid becoming concentrated, reconverts part of the glycol 
into the chloride. The concentrated aqueous solution is saturated with 
potassium carbonate and shaken with ether; the ether is then distilled 
off, the residue dissolved in boiling water, and the solution filtered through 
a moist filter. On evaporating this solution in vacuo, tolylene glycol 
crystallises in white, opaque, interlaced needles, melting at 112°—113°, 
and readily dissolved in water, alcohol, and ether. By heating it 
with chromic acid solution, it is oxidised to terephthalic acid, the 
smallest quantity of which can be easily recognised by treating it with 
a little phosphorus pentachloride, and adding to the product first some 
methyl alcohol and then a little water, and shaking the whole with 
ether. On evaporation of the ethereal solution, methyl terephthalate 
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separates in large crystals, melting at 140°. In the same way ethyl 
terephthalate melting at 44° may be obtained. 

Tolylene dichloride, CoH | CHCl is produced not only by the 

2 

action of chlorine on boiling methyltoluene, but also by distilling the 
glycol with an excess of hydrochloric acid. It is readily soluble in 
alcohol, ether, and chloroform, and crystallises, on slowly evaporating 
the solution, in hard large transparent clinorhombic lamine, melting at 


100° and boiling at 240°—245°. 
Nitrotolylene dichloride, CeH3(NO,) 1 CHC is produced by dissolv- 


ing the chloride in fuming nitric acid. It crystallises from alcohol in 
small brilliant lamine, melting at 35°, and having an agreeable 
odour. 

Tolylene dibromide, CoH, ae 
drop by drop to boiling methyltoluene, and by distilling the glycol with 
hydrobromic acid. It crystallises from aicohol in small light pearly 
plates, isomorphous with the chloride, and from chloreform in hard 
shining crystals melting at 145°—147°. Heated with water to 180°, 
it is converted into the glycol. In the preparation of this body from the 
hydrocarbon, higher brominated products are formed at the same time, 
the vapours of which attack the eyes horribly. 

Tolylene iodide, CoH { yong is obtained by distilling the glycol with 
concontrated hydriodic acid. It is readily soluble in ether and chloro- 


is formed by adding bromine 


form, and crystallises in small rhomboidal plates, melting at about 170° 
with decomposition, and colouring rapidly when exposed to the light. 


CH,.0C,H,;O0 

Tolylene monobenzoate, CoH4 CH,.0H ; 
the chloride is heated with an alcoholic solation of sodium benzoate in 
a water-bath for 24 hours. It crystallises from ether in long fine and 


light needles. 


Tolylene diacetate, CH | OB OC ELO” is formed by heating the 
2° 2443 


chloride or: bromide with an alcoholic solution of sodium acetate to 
150° for two hours. It is readily soluble in alcohol and ether, and 
forms hard colourless crystals melting at 47°. 

Tolylene monethyl-ether, CoH, gh 
the chloride with a concentrated alcoholic potash-solution. It is a 
limpid liquid of agreeable odour, and boiling at 252°. By heating 
it with benzoyl] chloride, a thick oily ae eae an aromatic odour 

. 2UUells 

was produced, being probably C,H, { CH,.0C,H,0° 

When the chloride or bromide is heated with water above 200°, no 
glycol is formed, but amorphous bodies which are insoluble in all 
solvents, and as the analysis shows, consist of condensed anhydrides of 
the glycol. 

Tolylene glycol is the first normal primary aromatic glycol known, 
but there exist also a secondary and a tertiary aromatic glycol, viz. :— 
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To prepare this ether, 


, is produced by boiling 


ABSTRACTS OF CHEMICAL PAPERS. 


Stilbene glycol, or ; 
hydrobenzoin. Benzopinacone. 


CH(C,H;)OH C(C,H;),0H 
CH(C.H;)OH. C(C,H;),0H. 


Hydrobenzoin is formed not only by the action of nascent hydrogen 
on benzaldehyde, and by treating benzoin with alcoholic potash, but 
also by mixing it with a quantity of alcohol insufficient to dissolve 
it, and adding sodium-amalgam; after a few days a clear solution of 
hydrobenzoin is obtained.* — 


Sappanin. By J. Scureper (Deut. Chem. Ges. Ber., v, 572). 


ComMERCIAL extract of sapan wood (Cesalpinia Sappan) yields, by 
fusion with caustic soda, resorcin, a little pyrocatechin, and a crystal- 
lisable substance, giving on analysis numbers which agree with the 
formula, C;,H,.O, + 2H,O, the water of crystallisation being lost at 
100°; the author terms this compound sappanin. It is readily crys- 
tallisable from hot water, though almost insoluble in cold water; becomes 
slightly red-coloured by recrystallisation or by keeping in well-closed 
vessels, the colour not being removed by animal charcoal, but being 
completely by zinc and sulphuric acid. Sappanin has no well 
marked characteristics; it is neutral, soluble in alcohol, ether, and 
boiling water, and insoluble in chloroform, carbon disulphide, and 
benzene ; it gives (in aqueous solution) a deep cherry-red colour with 
ferric chloride, and a dark grass green, soon becoming brown, with 
alkaline hypochlorites ; bromine-water colours the liquid brown, and 
when added in excess causes resinous brown-black flakes to separate. 
Lead acetate gives a yellowish-white precipitate which becomes coloured 
and decomposed on drying. Ammoniacal silver solution and Fehling’s 
copper-solution are reduced on warming. For the most part it distils 
unaltered ; nitric acid converts it into styphnic acid; fusing caustic 
potash and nascent hydrogen produce no change. 

Acetyl chloride acts readily at the ordinary temperature, giving a 
product which is crystallisable from hot alcohol, and hardly soluble in 
water; this substance gives no colours with ferric chloride or hypo- 
chlorites, and appears to be tetracetyl-sappanin. 

The production of styphnic acid shows that sappanin is a resorcin 
derivative :— 


2C,H,O. —- H,= CHO, ; 


Not improbably it is related to resorcin in the same manner as 
diphenyl to benzene : 
CH (C,H;)OH 
* The author gives to benzoin the formula | ,and calls it the first 
CO(C,H;) 
aldehyde of stilbene glycol. But a secondary alcohol cannot form an aldehyde; and 
as the formula shows, benzoin is at the same time a ketone and an alcohol.—C. 8. 
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Diphenyl. Sappanin. 
C.H; C,H; ( OH) 2 


| | 
C;H;. C;H;(OH).. 
The author proposes to see if it is producible from monobromo- 
resorcin by the action of sodium. C. R. A. W. 


Anhydrides of Salicylic Acid. By H. Scuirr (Ann. Chem. 
Pharm., clxiii, 218). 


Sauicy.ic acid dissolves, with evolution of heat, in phosphorus oxy- 
chloride, hydrogen chloride going off, and metaphosphoric acid being 
deposited. After decantation from this deposit and distillation of most 
of the oxychloride, the residue is decomposed by addition of fragments 
of ice, and then boiled with water ; and the insoluble portion is dried and 
treated several times with boiling absolute alcohol, which dissolves a 
crystallisable substance, salicylide, formed by the reaction— 


2C,;H,O; + POC]; = 2C,H,0, + PHO, + 3HCl; 


O O.Hi{ 0 
Th duct { , , 

is product may be either C,H, co» or CHAO O, or 
CH, 7 oe i C.H;; it is insoluble in water, gives no iron reaction 
and no lead precipitate, and is not readily acted on by acetyl chloride ; 
it begins to melt at 195°—200°, with partial decomposition, and 
becomes wholly fluid at 220°—225°; with boiling potash it forms 
salicylic acid. 


C.Hy 


_—_— 


CH} cg 


Tetrasalicylide, co }2: is left behind, insoluble or nearly 
CoH 


CH 60.08 
so in the boiling absolute alcohol; it gives no iron reaction, but pre- 
cipitates lead acetate. Warm concentrated sulphuric acid converts both 
salicylide and tetra-salicylide into sulphosalicylic acid, which colours 
iron chloride claret-red and not violet. 

Nitrosalicylic acid and phosphorus oxychloride give a resinous pro- 
duct insoluble in water, soluble in alcohol, and reproducing nitro- 
salicylic acid on boiling with acids or alkalis. 

When helicin is treated at the ordinary temperature with phosphorus 
oxychloride, hydrogen chloride is evolved, and a red condensation-pro- 
duct of salicylic aldehyde and the chloride of glucoso-phosphoric acid 


are produced, thus :— 
CsH»O CcHi05{PO.Cl, 
2CFG | + 2POC!, = CuFivOs + 2HC1 + 0 
Helicin. Acid C.H,.0;{PO.Ch. 
product. Chloride of Glucoso- 
phosphoric acid. 


38 N 2 
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ras 


Se ee ee sor a ee 


ABSTRACTS OF CHEMICAL PAPERS. 


This red product may be viewed as formed by dehydration of 
salicylic aldehyde, thus :— 


2C,H,O, = H,O + CyHwOs. 


But its formula is somewhat doubtful, as its purification is difficult, 
owing to its ready oxidizability when in alkaline solution, treatment 
with alkalis being necessary to free it from phosphoric acid, which 
adheres to it with great pertinacity. The same red substance is formed 
by treating salicylic aldehyde with phosphorus oxychloride, but the 
red product of salicin and sulphuric acid or phosphorus oxychloride is 
different. 

The glucosophosphoric acid chloride simultaneously produced has 

{PO(OH)s 
CsH Os 


been examined by Amato; it yields the acid O on 

y CeHw0s! (OH), 
decomposition with water; the salts of this acid are soluble in alcohol ; 
the sodium salt precipitates neither barium chloride nor lead acetate, 
and does not give the ordinary phosphoric acid and glucose reactions 
till after decomposition by heating with sulphuric acid. Ethyl iodide 
has no action on its lead salt. 


C. R. A. W. 


Gallic Acid and Gallic Ether. By H. Scuirr (Ann. Chem. 
Pharm., clxiii, 209). 


Nacupavr has obtained, by the action of acetyl chloride on gallic acid, 
a compound which he views as tetracetyl-gallic acid; the author finds 
that by the action of either acetic anhydride or acetyl chloride, a 
crystallisable product results, which is triacetyl-gallic acid. 

are 

O.C.H; 
CeH4 0.C,H,0° 

0.C,H;0 
magnesia, while the tetracetyl-acid would require 51, and the triacetyl- 
acid 43°5 per cent. Nachbaur also found that benzoyl chloride gave a 
dibenzoyl acid; but Schiff finds that it is a tribenzoyl compound. 
Neither the triacetyl- nor the tribenzoyl-gallic acid gives any colora- 
tion with ferric chloride ; hence no phenol-hydroxy] is present in these 
compounds. 

An aqueous solution of gallic oo M9 sort of lead acetate, gives 

_— eye 7H.2( 2H5)O5 a 
a precipitate of the composition C,H, C,H; 0, \ Pb"’;; when treated 
with ethyl iodide, this product formed much lead iodide, but nothing 
suitable for analysis was obtained. 

Gallic ether, boiled with acetyl chloride for some hours, forms tri- 
acetyl-gallic ether ; after eight months’ standing, the oily product began 
to crystallise: it was insoluble in water but soluble in alcohol, and 
gave neither iron reaction nor lead precipitate. From the above facts, 


yielding 42°6 per cent. of acetyl on decomposition by 
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the author assigns to gallic acid the formula C,H, 


OH 
On dry distillation at 200°—250°, gallic ether yields alcohol, and 
pyrogallic acid, and a little rufigallic acid as sublimates ; a carbonaceous 


residue containing gallohumic acid, C,H; { zs is left. 


C. R. A. W. 


Camphie Acid. By BErruxtor (Bull. Soc. Chim. de Paris [2], 
xvii, 390). 


Camruic acid is a resinous product of the action of potash on ordinary 
camphor (Ann. Chim. Phys. [3], lvi, 94; Ann. Chem. Pharm., exlvi, 
84; ibid., clxii, 271, 419). Kachler has lately denied its existence, 
owing probably to his having boiled the material in an open coho- 
bator for 250 hours, while the author operated in sealed tubes at 
180° for 8 to 10 hours. Yet Kachler himself, as his memoir indicates, 
really obtained camphic acid as his principal product. 

C. G. S. 


Oxidation-products of the Benzyl-ketones. By A. Poporr 


(Deut. Chem. Ges. Ber., v, 500). 

On @ priori grounds it was to be expected that the oxidation of these 
ketones would take place in accordance with the following general 
equation, in which R denotes a primary alcohol-radical of the fatty 
series :— 


C;H;.CH2 
| + O; = C,;H;.CO.H + R.CO.H. 


R.CO 


Experiment shows that such is really the case. 


ketone, CO — is oxidised to benzoic and acetic acids; 
CH..C, 


benzylethyl-ketone, cof ef 

These two ketones were prepared by the action of zinc methide and 
ethide respectively on phenylacetic chloride, CsH;.CH,.COCI, obtained 
by the action of phosphorus pentachloride on phenylacetic acid from 
benzyl cyanide. The yield of chloride is very unsatisfactory, not ex- 
ceeding ten per cent. The methyl-ketone boils at 214°—216°, and 
forms a crystalline compound with sodium-hydrogen sulphite; the 
ethylketone boils at 225°—226°, but does not combine with acid 


sulphites. 
H. E. A. 


Thus benzylmethyl- 


H. a 
*"*, to benzoic and propionic acids. 
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On the Formation of Aniline Red, and on the Isomeric 
Toluidines. By A. Rosrenstient (Ann. Chim. Phys. [4], xxvi, 
189—254). 

Tue commercial liquid toluidine operated upon by the author was a 
coloured oil which, when dry, boiled steadily at 178°. When it was 
cooled to near zero, the introduction of a crystal of toluidine caused 
the deposition of so large a quantity of crystalline matter, that the 
mass becomes semi-solid. The crystalline portion, freed from the 
liquid by pressure, is the toluidine of Hofmann and Muspratt. The 
portion of the alkaloid remaining liquid after exposure to cold, still 
contained toluidine; it was converted into oxalate, and the oxalate 
treated with ether in an automatic displacement apparatus. 

The oxalate of ordinary toluidine was in this way left behind, whilst 
the ether dissolved out the salt of a base which, after drying over 
fused potash, boiled at 198°, and on analysis gave numbers agree- 
ing with those required by the formula of toluidine. Hence common 
liquid toluidine is a mixture of at least two isomeric alkaloids having 
the same boiling point, but differing in melting point and in the solu- 
bility of their oxalates. The author ascertained by special experiments 
that the existence of the isomeric toluidines in the mixture was not due 
to the transformation of one of them under the influence of the heat 
employed in the operations to which they were subjected; the differ- 
ences originate in the’ nitrotoluene from which the bases were pre- 

ared. 

" Before studying the properties of the liquid which the author calls 

pseudotoluidine, a portion of the oxalate which had been dissolved out 

by ether, was converted into hydrochloride and fractionally crystal- 
lised. 

Three successive deposits were obtained which had the same crystal- 

line form and solubility: the homogeneity of the product was thus 

ensured. 

Pure pseudotoluidine is a colourless liquid, possessing the oily con- 
sistence of aniline, and powerfully refractive, but without action on 
polarised light. It does not solidify at —- 20°. Boiling point 202° 
(corrected) under a pressure of 741 mm. If not perfectly dry, the 
boiling point is four or five degrees lower. Density at 16°3° = 1-002. 

100 parts of water at 28° dissolve 1°6 of pseudotoluidine. 

at 45°° S17 ” 
Me “ at 22° » 232 of aniline. 


Pseudotoluidine resembles aniline in general chemical properties 
more nearly than toluidine. It appears to be a more feeble base than 
toluidine, as that body is capable of partly displacing it from its salts. 

The salts of pseudotoluidine are colourless when prepared from the 
recently distilled alkaloid, but when the latter has become brown by 
exposure to the air, the addition of an acid developes a violet-red 
colour which is often very intense. 

The same red colour, which is due to the formation of a small 
quantity of pseudorosaniline, is developed when a salt of the new base 
is exposed to air and light. By this reaction very minute quantities of 
pseudotoluidine may be detected. 


”? ”? 
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Pseudotoluidine, since its discovery, has been produced by 
several processes. Hiibner and Wallach (Zeit. f. Chem., v, 139) and 
K6rner (Compt. rend., 5 April, 1869) obtained almost simultaneously a 
base presenting all the characters of pseudotoluidine by nitrating and 
then reducing crystalline bromotoluene, and afterwards replacing the 
bromine by hydrogen by the action of sodium amalgam. 

Nearly at the same time Beilstein and Kuhlberg effected an analogous 
metamorphosis by operating upon crystalline nitrotoluene. By 
nitrating and amidating that body, they obtained a nitrotoluidine from 
which they removed the group NH, by Griess’s method. They thus 
obtained a liquid nitrotoluene which furnished by reduction an alkaloid 
having all the characters of pseudotoluidine. 

The author has also found that pseudotoluidine is produced in small 
quantity by the reduction of amidodracylic and anthranilic acids, by 
means of hydriodic acid, or by the action of heat upon the same 
bodies; also that it exists in the aniline obtained from indigo. 
Lastly, pseudotoluidine is formed, according to Beilstein and Kuhl- 
berg, by the distillation of para-amidotoluic acid with soda-lime. 

The question of the constitution of the toluidines has been studied by 
several chemists besides the author. According to Korner, pseudo- 
toluidine corresponds to amido-benzoic acid; according to the author, 
to amido-dracylic or to anthranilic acid; according to Beilstein and 
Kuhlberg, to anthranilic acid. 

For purposes of comparison, the author prepared quantities of 
chemically pure aniline and toluidine; the former by preparing the 
oxalate from the commercial substance and dissolving out the pseudo- 
toluidine salt by means of ether. Pure toluidine is more difficult to 
obtain. For this purpose he employed the oxalate insoluble in ether, 
which formed the residue left after the extraction of pseudotoluidine. 

The true melting point of toluidine was found to be 45°. 

The salts of pure toluidine do not become red in the air, but assume 
only a yellow tint. The red coloration is due to the presence of 
pseudotoluidine. 

Toluidine was discovered by Hofmann and Muspratt among the 
products of the reduction of crude nitrotoluene, and its formation has 
since been shown to be due to the presence of the crystalline nitroto- 
luene. The author has also obtained a mixture of toluidine and 
pseudotoluidine by nitrating crude bromotoluene, amidating the 
resulting mixture of nitro-bromo-toluenes, and then replacing the 
bromine by hydrogen. Assuming that the pseudotoluidine is derived 
from the crystalline bromotoluene, toluidine is probably formed from a 
liquid isomeric bromotoluene. 

The author has also established the fact that toluidine is formed by 
the reducing action of hydriodic acid upon nitrobenzoic acid, and the 
base obtained by this process is free from aniline and pseudotoluidine 
when the nitrobenzoic acid is pure. 

The author has made a detailed examination of the crystalline form, 
solubility and other physical characters as well as chemical composition 
of many of the salts of pseudotoluidine. 

The hydrochloride is chiefly remarkable for the facility with which 
its solutions become supersaturated, and the author bases upon this 
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peculiarity a process for the manufacture of pseudotoluidine on a large 
scale. The commercial liquid alkaloid is first exposed to a low tem- 
perature, so as to separate the greater part of the toluidine, and is then 
saturated with strong hydrochloric acid. The solution left to cool, 
slowly assumes a condition of supersaturation, and crystallisation of 
one or other of the bases may be determined by dropping into it a 
crystal of either of the hydrochlorides. 

The neutral sulphate of pseudotoluidine contains 2H.O, whilst the 
corresponding salt of toluidine is anhydrous. The platino-chloride is 
very unstable. The nitrate, the oxalates, and the formate, pseudofor- 
motoluide and pseudo-oxatoluide, have also been examined (for the 
Oxalates, see this Journal, p. 248). 

For the preparation of large quantities of pseudotolnidine, the 
author recommends three processes, of which the first, based upon the 
production of supersaturated solutions of the pseudotoluidine hydro- 
chloride has just been described. In the second process, advantiige is 
taken of the difference of solubility of the acid oxalates, the toluidine 
salt being soluble only to the extent of 1 in 125 parts of water. The 
third method consists in the fractional saturation of the mixture of the 
two toluidines by an acid, preferably sulphuric. In such a mixture 
the toluidine enters into combination first, and the free pseudotoluidine 
may then be volatilised with the vapour of water. 

Reactions of Aniline, Toluidine, and Pseudotoluidine.—All_ three 
alkaloids, produce with oxidising agents, coloured reactions, which 
admit of classification into two divisions according to the colour which 
they produce. The first division includes oxygen and chlorine, and 
bodies which act like them, such as the chromates, permanganates, 
chiorates, hypochlorites, peroxides of manganese and lead, and under 
certain conditions a mixture of hydrochloric and nitric acids. The 
second division comprises nitric acid, and mixtures in which it is 
generated. 

Aniline dissolved in concentrated sulphuric acid and treated with 
the oxydants of the first class, gives a fine blue coloration, which dis- 
appears on dilution either by exposure to the air, or by addition of 
water. 

Pseudotoluidine with the same gives a blue coloration which on 
dilution passes into violet-red. 

With nitric acid, pseudotoluidine becomes coloured orange, and 
afterwards brown, if the solution is very concentrated. On the addi- 
tion of water, the yellow colour is redeveloped. 

Toluidine gives under all these circumstances reactions which are the 
inverse of those produced by the other two bases. Thus with oxydants 
of the first type, a yellow coloration only is produced, but with nitric 
acid toluidine produces a fine blue colour, the intensity of which is so 
great, that its production may serve for the detection of minute quan- 
tities of nitrates even when mixed with a large proportion of chloride. 
When the reaction is employed for this purpose, it is necessary that 
the sulphuric acid employed possess as nearly as possible the com- 
position SO,H,.H,0: a little more water or acid renders the reaction 
less definite. 

According to the author, the various colour tests which have been 
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indicated as characteristic of aniline, are with one exception due to 
foreign substances, and do not in reality belong to aniline. The excep- 
tion is the reaction with hypochlorites discovered by Runge. The 
fugitive character of the colour is due not, as hitherto supposed, to the 
instability of the blue compound, but to the formation of brown 
insoluble matters which mask the colour, but are soluble in ether. 
Hence, when equal volumes of ether and water containing a trace 
of aniline are agitated with a few drops of solution of chloride of lime, 
aud the mixture is allowed to separate, the ether assumes a red-brown 
colour, whilst the watery solution presents a pure blue. 

When pseudotoluidine is submitted to the same treatment, the water 
is coloured yellow, then brown. If the ethereal solution is then sepa- 
rated and agitated with water acidulated with sulphuric acid, a magni- 
ficent violet-red solution is obtained, which resembles a solution of 
permanganate. Aniline under the same condition produces no colour 
but simply a slight greenish-black precipitate, and toluidine treated by 
water, ether, and chloride of lime, undergoes no visible change. 

Analysis of Mixtures containing Two of the Bases.—To detect small 
quantities of aniline in pseudotoluidine, about 2 decigrams are dissolved 
in 80 grams of pure ether, and sufficient oxalic acid is then added to 
convert the bases into acid oxalates. The oxalate of aniline being 
least soluble, is deposited in small crystals, which may be further 
examined by appropriate colour tests. 

To discover traces of pseudotoluidine in aniline, the mixture is 
treated with water, ether, and chloride of lime, and the pseudotoluidine 
sought for in the ethereal layer. 

To detect traces of aniline in presence of toluidine, the chloride of 
lime test with ether may be employed advantageously. 

It is not so easy to find small quantities of toluidine in aniline. A 
sulphuric acid solution of the two alkaloids is coloured crimson by 
nitric acid so long as the proportion of toluidine exceeds 10 per cent., 
but when the proportion is smaller, recourse must be had in the first 
place to fractional precipitation. 

A mixture of toluidine and pseudotoluidine is best examined by the 
quantitative method already described in this Journal, p. 248. 

Action of Various Oxidising Agents, employed industrially, upon 
Aniline, Pseudotoluidine and Tolwidine—A mixture of the hydrochlo- 
ride of the base with a chlorate and a copper salt printed upon calico 
gave the following results :— 

Aniline, very dark green. 
Pseudotoluidine, very dark blue green. 
Toluidine, bright maroon. 


After immersion in a hot weak solution of carbonate of sodium, the 
shades had undergone the following modifications :— 


Aniline, very deep blue-black. 
Pseudotoluidine, very deep violet-black. 
Toluidine, brown without lustre. 


Appendiz.—Commercial xylidine, like the xylene from which it is 
prepared, is a mixture of several isomerides. After conversion into 
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hydrochloride, it gave two different kinds of crystals, which were easy 
to pick out from each other. The alkaloids separated from these 
crystals distil between 210° and 214°, and present the same reactions. 
In sulphuric acid solution with nitric acid, they give a blue coloration 
which changes to violet, red, and orange. The aqueous solution with 
ether and chloride of lime, gives no coloration. So far, xylidine 
resembles toluidine, but it differs from that body in the fact that its 
ethereal solution is not precipitated by oxalic acid. These results are 
mentioned because had xylidine been present in the bases studied by 
the author, it might have been passed without detection. 

W. A. T. 


Phosphoplatinie Compounds containing Toluidine. By G. 
SAaILLaRD (Compt. rend., xxiv, 1526). 


THE author extends Schiitzenberger’s recent researches on phospho- 

latinic compounds. That chemist, having formed the substance 
PCI;PtCl,, treated it with alcohol, and obtained an ether, having the 
formula P(C,H;0);Cls, which in the presence of ammonia, yielded the 


derivative— 
“P(C,H;0)3\. ” 
io tH >Pt | oo 


The author has obtained a compound, in which the ammonia of the 
last-named body is replaced by toluidine, by heating an alcoholic solu- 
tion of the ether P(C,H;0);Cl, with excess of crystallised toluidine. It 
appears in the form of prismatic colourless needles, very slightly 
soluble in water or ether, soluble in alcohol, having the formula— 


P(C:H;0);\o.7) 
8k Pt | Ch. 


On treating this compound with potash, 2Cl are replaced by 2HO, 


forming the body— 
P(C.H;0); 
{ be ous] fos 


which crystallises in fine silky needles, insoluble in water. 


B. J. G. 


Colouring Matters derived from the Aromatic Azodiamines 
II. Safranine. By A. W. Hormann and A. Guryaer (Deut. 
Chem. Ges. Ber., v, 526—533. 


Tuts fine red dye is met with in commerce under the form of a paste, 
and of a yellowish-red powder which contains the hydrochloride of 
the base mixed with calcium carbonate and common salt. On boiling 
this with water and allowing the solution to cool, a crystalline sub- 
stance separates, which, after repeated recrystallisation from water, will 
be found to leave no sashiles when burnt. It however loses hydro- 
chloric acid by these operations and becomes more soluble, so that 
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the addition of hydrochloric acid to the mother-liquors causes a further 
separation of the crystalline hydrochloride. 

Safranine Hydrochloride, C2,;H»N,.HCl.—In order to obtain the nor- 
mal hydrochloride, it is necessary to acidify the boiling solution of the 
salt with hydrochloric acid. It forms thin crystals of a reddish colour, 
which are soluble in water and in alcohol, especially when heated. It 
is insoluble in ether and in a concentrated solution of salt. Both the 
aqueous and alcoholic solutions have an intensely yellowish-red tint. 
The addition of ether to the latter solution causes the precipitation of 
the hydrochloride. 

Safranine Platinochloride, 2(C2,H»N;.HCl).PtCl,—Obtained by pre- 
cipitating a warm solution of the hydrochloride with excess of platinic 
chloride, and washing the precipitate with dilute hydrochloric acid. 
It is a crystalline yellowish-red powder, almost insoluble in water, 
alcohol, and ether. 

Safranine.—Owing to the ready solubility of the free base in 
water, it is necessary to decompose the solution of the hydrochloride 
by silver oxide, and evaporate the deep red liquid thus obtained. On 
cooling, red brown crystals are deposited, which closely resemble the 
hydrochloride in appearance, but, as the solution retains silver chlo- 
ride, it was not possible to obtain the base sufficiently pure for 
analysis. It dissolves easily in water and in alcohol. Dried at 100°, 
it acquires a feeble, greenish, metallic lustre. The addition of hydro- 
chloric acid to the aqueous solution of the base again precipitates 
safranine hydrochloride. 

Safranine Nitrate, C2,H2N,HNO;.—On adding an excess of dilute 
nitric acid to a hot aqueous solution of the free base, and allowing the 
liquid to cool, the nitrate separates in fine red-brown needles, which 
are difficultly soluble in cold, but readily in hot water. It is decidedly 
less soluble than the hydrochloride. 

Safranine Picrate, C»H2Ny.CeH3(NO,);0.—When picric acid is 
added to a dilute solution of safranine hydrochloride, or nitrate, the 
picrate is precipitated in brownish-red needles which are insoluble in 
water, alcohol, or ether. 

Safranine Hydrobromide is precipitated in microscopic needles on 
adding hydrobromic acid to a solution of the base. It is almost in- 
soluble in cold, but soluble in boiling water. The addition of bromine 
to a solution of the hydrochloride causes a precipitate which, when re- 
crystallised from water, yields needles having a metallic green lustre. 
The hydriodide is similar to the hydrobromide. Safranine sulphate is 
a moderately soluble salt, precipitated by the addition of sulphuric 
acid to a concentrated solution of the base. On warming the liquid, 
it redissolves, and separates again in fine needles on cooling. The 
oxalate is very similar, but somewhat less soluble. The acetate is very 
soluble. 

The most characteristic reaction of safranine is that when strong 
hydrochloric acid, or, better, sulphuric acid is gradually added to its 
solutions, the colour changes first to a fine violet, and then successively 
to blue, dark green, and light green. On diluting the solution, the 
same changes of colour are observed in reverse order. Safranine is 
prepared commercially by treating aniline of high boiling point succes- 
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sively with nitrous acid and arsenic acid, but the authors, in their 
experiments, found it better to employ chromic acid as the oxidising 
agent; the yield, however, is very small. Neither pure aniline, nor 
solid toluidine, nor a mixture of the two, yields safranine, although it 
can be obtained from pure liquid toluidine boiling at 198°. Safranine 
therefore, seems to be undoubtedly a toluidine derivative. 


38C,H,N + HNO, = CoHosN, oh 2H,0. 
CaHasN, — 2H, = Co HooN,. 


From a comparison of the formule of safranine, C,H Ny, and 


mauveine, C.;H.,N,,* it would appear probable that the latter is phe- 
nylated safranine, C.,Hi9(CsH;)Ni. In fact safranine when treated 
with aniline yields a purple dye, and mauveine and safranine give 
similar colour reactions with sulphuric acid; moreover, Mr. Perkin has 
noticed that a substance resembling safranine occurs as a bye-product 
in the preparation of mauveine. The authors intend to investigate this 


subject. 


C. E. G. 


The Alkaloids of Sabadilla Seeds. By F. Wricetin (Chem. 
Centr., 1872, 229). 


THE pounded seeds, freed from their capsules, are boiled with very 
dilute sulphuric acid, and the extract is treated with three times its 
volume of 80 per cent. alcohol to precipitate mucilaginous matters ; 
after evaporation of the alcohol, the boiling solution is precipitated by 
ammonia, whereby a resinous mass is obtained containing veratrine, 
which may be purified by solution in ether, evaporation, solution of 
residue in alcohol, and repeated precipitation by water. The ammo- 
niacal filtrate is agitated with amylic alcohol, the extract evaporated, 
the residue dissolved in alcohol, and precipitated with water, and the 
precipitate purified by animal charcoal : finally, the concentrated solu- 
tion of the bases is precipitated by ammonia. Ether extracts from the 
precipitate a bright-red substance, sabatrine, C;,;HssN,0., and leaves 
behind sabadilline, CsHesN20,3, to be purified by solution in boiling 
water. The latter alkaloid is not absolutely insoluble in ether, and is 
not carbonized by sulphuric acid, but gives a yellow solution, becoming 
blood-red, and, finally, carmine-coloured : ammonia does not precipitate 
it from its salts, and alkaline carbonates only give a turbidity with 
boiling concentrated solutions (1 to 5). It is soluble in benzene, 
amylic alcohol, petroleum spirit, and chloroform, and is crystallisable 
from benzene, but not from water or alcohol; it neither produces 
sneezing, nor emetic action in frogs, but accelerates the action of the 
heart. Its gold salt, Cy HsN20,3.2HCl.Au,Cl,, is amorphous; its hydro- 
chloride and sulphate are gummy. 

Sabatrine much resembles sabadilline in properties; it gives two 
compounds with gold chloride, the one amorphous = C;,Hg,.N,O;.2HCI. 
Au,Cl, the other crystalline, = 5(C;,HssN,0;.2HCl1).11Au,Cl,. 


* According to Perkin’s latest researches, the formula of mauveine is CogIT24N,. 
—Ep. 
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Veratrine can be obtained in two modifications, one of which is 
readily soluble in water: its formula is C;,.HggN2O,;, the author finding 
much less nitrogen than preceding chemists. 

C. R. A. W. 


Compounds of Alkaloids with Bile-acids. By 
W. F. pe t’ARLRE (Chem. Centr., 1872, 231). 


Tue gall of oxen, pigs, and dogs, and the sodium salts of glyco-, 
hyoglyco-, and tauro-cholic acids, give crystalline precipitates with 
some alkaloids, amorphous with others: the precipitates usually con- 
tain excess of acid, and are decomposed by diffusion, and dissolved 
by hydrochloric acid, re-appearing on neutralisation ; excess of bile or 
bile-acids also dissolves them. The salts of strychnine, brucine, 
quinine, cinchonine, veratrine, emetine, and quinidine give difficultly 
soluble compounds, while those of morphine, nicotine, and conine are 
easily soluble: the strychnine and quinine compounds are about as 
energetic physiologically as the nitrate and hydrochloride of these bases 


respectively. 
C. R. A. W. 


Muscarine, a Vegetable Base contained in Agaricus Muscarius. 
By C. Rucxert (N. Rep. Pharm., xxi., 195—208). 


ScuMIeDBERG obtained this alkaloid by treatment of the evaporated 
juice with alcohol, precipitation of the solution with lead acetate (after 


removal of alcohol by evaporation), and extraction with alcohol, and 
finally with ether, of the residue left on evaporation of the filtrate to 
dryness, and addition of sulphuric acid; the crude sulphate thus 
obtained was precipitated by mercury-potassium iodide, and the washed 
precipitate decomposed by sulphydrate of barium, prepared by adding 
barium hydrate and passing sulphuretted hydrogen into the mixture. 
The author finds that this process yields about 0°7 to 0°8 grm. of mus- 
carine sulphate from 1 kilogram of thick extract. 

Muscarine forms a colourless syrupy substance, without taste or 
smell, soluble in all proportions of water and alcohol, insoluble in ether, 
and only sparingly soluble in chloroform; it becomes crystalline over 
sulphuric acid, but is very deliquescent. It has a strong alkaline re- 
action, and precipitates iron and copper salts; boiling for 5—10 minutes 
with potash-ley or diluted sulphuric acid has no apparent action on it ; 
heated with moist solid potash, it evolves ammoniacal vapours of a 
fishy odour, no browning taking place until the heat has been continued 
for some time. Manganese dioxide and sulphuric acid, chlorine-water, 
permanganate of potassium, potassium chromate and sulphuric acid, 
produce no coloration, the oxidizing agents being, however, reduced. 
Excess of bromine-water gives a yellow precipitate, soon re-dissolving, 
and forming a yellow solation, which soon becomes colourless. 

Mercury-potassium iodide and bismuth-potassium iodide give 
amorphous precipitates, becoming crystalline on standing; gold chlo- 
ride yields a non-crystalline precipitate, while mercury chloride yields 
crystals on long standing; platinum chloride, potassium ferrocyanide, 
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and platinocyanide and tannin do not precipitate the sulphate, which is 
a deliquescent salt, becoming crystalline over sulphuric acid. No ana- 
lytical numbers are given. The physiological action of muscarine is 
antagonistic to that of atropine. 

C. R. A. W. 


Oxidation of Conglutin from Lupines by Potassium Perman- 
ganate. By R. Port (J. pr. Chem. [2], v., 355—365). 


Cona.utiNn, purified by two precipitations, was dissolved in potash 
solution, and treated with potassium permanganate in proportions 
varying from a quarter part to six parts of the latter to one of the former, 
the whole being frequently agitated without application of heat. At 
the end of an interval varying from 1 to 11 days, a colourless solution 
could be filtered from the manganese hydrate; this was evaporated on 
the water-bath, with addition of sulphuric acid, to neutralise the potash ; 
butyric acid was evolved, and a precipitate of a substance like casein 
formed in some cases, but not in all. After filtration and distillation, 
alcohol was added to the residue, to throw down potassium sulphate, 
and then barium carbonate, whereby a soluble salt was obtained, precipit- 
able by alcohol. From the barium salt thus purified by several preci- 
pitations, a syrupy acid was obtainable by means of sulphuric acid and 
evaporation ; the alcoholic filtrate from the barium salt gave a syrupy 
mass on evaporation, On analysis the following results were ob- 


tained :— 


Carbon. Hydrogen. Nitrogen. Oxygen. 


Casein-like pre- 
cipitate .... 
Acid from =3 
rium salt .. 
Syrupy mass.... 


49°40 to 50°32 
37 °63 to 38°23 


36 °67 to 42°68 


6°15 to 7°32 
5°83 to 6°06 


6°04 to 6 ‘99 


16 ‘07 to 16°12 
10°68 to 11°34 


12°36 to 15°51 


27 ‘62 to 27 ‘67 
45 ‘03 to 45 ‘20 


37 *84 to 43°45 


The barium salt itself gave these numbers— 


Carbon. Barium. 


21-68 to 25°78 | 2°17 to 3°33 


| Hydrogen. | Nitrogen. 


32 62 to 39°94 | 4°11 to 6°29 


By precipitation with lead acetate, a lead salt of the nitrogenous acid 
was obtained after decomposition by sulphuretted hydrogen; this 


yielded a syrupy acid containing 


Nitrogen. | Oxygen. 


| Hydrogen. | 


Carbon. 


45 +44 to 45°53 | 5-84 to 5°88 | 13-06 to 13°31 | 35 °82 to 35-62 


C. R. A. W. 
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Physiological Chemistry. 


Experimental Researches on the Influence of Changes in the 
Barometric Pressure on the Phenomena of Life. By P. Brrr 
(Compt. rend., Ixxiii, 213, 503; Ixxiv, 617; Ixxv, 29, 88). 


Tue author finds that at pressures under 18 centimeters of mercury 
animals die from want of oxygen; at pressures of one to two 
atmospheres, from want of oxygen and presence of carbonic acid; 
at 2—6 atmospheres, from the presence of carbonic acid alone; at 
6—15 atm., from the presence of carbonic acid and of excess of 
oxygen; and at 15—25 atm., from the poisonous action of oxygen alone. 
Animals die from want of oxygen when the amount contained in their 
arterial blood is not sufficient to balance a pressure of 3°5 per cent. of 
oxygen in the atmosphere. They die from poisoning by carbonic 
anhydride when the amount contained in their venous blood is suffi- 
cient to balance a pressure of 26 to 28 per cent. of carbonic anhydride 
in the atmosphere in the case of sparrows, of 28 to 30 for mammals, 
and of 15 or 16 for reptiles. 

As the pressure of oxygen in the surrounding air depends on two 
factors, the percentage proportion and the barometric pressure, the 
barometric pressure may be reduced to 6 centimeters for sparrows if 
the proportion of oxygen in the air is increased, and it may be raised 
to 23 atmospheres without causing death, if the proportion of oxygen is 
reduced by mixing the air with nitrogen. Aeronauts might therefore 
ascend higher than it has hitherto been possible to do, by taking with 
them a bag of oxygen to inhale; and the danger which threatens divers 
of being poisoned by the oxygen in the compressed air might be averted 
by using a mixture of air and nitrogen. 

From an examination of the gases in the blood of animals confined in 
rarefied air, the author finds that both the oxygen and carbonic anhydride 
in the blood diminish. The dyspnoea which is felt in ascending mountains 
is therefore due to want of oxygen in the blood. The diminution in 
oxygen becomes diminished at 20 centimeters pressure; yet this is 
the pressure under which the inhabitants of the elevated Mexican pla- 
teau of Anahuac live. The oxygen diminishes more quickly and more 
regularly than the carbonic anhydride. Although there are but very 
small quantities of gases simply dissolved in the blood, the chemical 
combinations in which they take part are dissociated very easily and in 
a progressive manner under the influence of diminished pressure, and 
this dissociation takes place more easily in the organism than in ex- 
periments in vacuo. 

T. L. B. 


The Inorganic Constituents of the Blood. By A. Jariscu 
(Ann. Chem. Pharm., clxiii, 236—247). 


JariscH has made (in Stricker’s laboratory at Vienna) analyses of the 
inorganic constituents of dogs’ blood with more than ordinary care 
and precautions. The blood was received direct from the vessel in 
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carefully weighed and stoppered flasks surrounded by ice in order to 
avoid loss by evaporation. The weight was accurately determined 
after the blood had been allowed to thaw. The blood was then care- 
fully evaporated, and the mass, before complete incineration, digested 
with hot water in order to extract soluble chlorides, &c., and thus pro- 
vide against loss of these constituents by strong heat. The solution 
was evaporated, incinerated to destroy organic matters, and redissolved 
in water. This solution was added to the fully incinerated mass, and 
the whole evaporated and dried. In this manner the inorganic consti- 
tuents were obtained without loss. As, however, even after the most 
careful incineration, it is almost impossible to get rid of all the carbon, 
the results are always a little too high, but serious error is eliminated 
by comparison of the found with the calculated constituents. 

The ash so obtained is partly soluble in water, and completely so in 
hydrochloric acid. The watery solution has an alkaline reaction. The 
alkaline reaction is neutralised by a drop or two of dilute acid, and 
the ash probably consists of neutral salts and iron oxide. The method 
of quantitative determination is fully given in the original paper. 

Tables are given of the results of four analyses, three of arterial and 
one of venous blood. The percentage amounts are compared with those 
given by Verdeil. There isa general agreement in many points, but 
Jarisch finds no carbonic acid, and his percentages of soda and potash 
differ considerably from those given by Verdeil. The following is the 
mean percentage of the various constituents calculated from four 
analyses :— 


Phosphoric anhydride .......... 0°1105 
Sulphuric anhydride .......... 0°0358 
DY géicearwe sbuese oociun 02805 
EL dnae chad Mine dnb en oes 0:03842 
ey eee ree 0°3748 
is inigin aap dns Caenwe ouas 0°0112 
PN 6s 4 vec scsecs esenes 00 0°0058 
Cr OT rer ee 0°0948 


Calculated total, 0°8640; found, 0°8922 
D. F. 


Iron in the Blood and in Food. By M. Boussincautr (Compt. 
rend., Ixxiv, 1855—1359). 


Nvumerovus analyses are given, showing the wide distribution of iron in 
articles of food and in the animal body. The quantity of iron taken 
daily by a man in his food and drink is estimated at from ‘0591 to ‘109 
gram. Observations are offered on the existence of iron in the colour- 
ing matter of blood and of plants respectively. It is asserted that 
etiolated plants and the bodies of animals having white blood contain 
only as much iron as green plants and animals nourished with red 


blood. 
T. S. 
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Reaction of the Blood in Leukemia. By Prof. Mosier 
(Zeitsch. f. Biologie, viii, 147—151). 


In a case of well-marked leukeemia the author found that the blood pre- 
sented an alkaline reaction when freshly drawn, and did not become 


acid for four days. 
T. L. B. 


Formation of Urea in the Organism. By O. ScnuuLTzen and 
M. Nencx1 (Zeitsch. f. Biologie, viii, 124—146). 


Ir has been supposed by many chemists that albumin contains the 
complex of atoms of urea, and that the latter substance is a direct pro- 
duct of the gradual oxidation of the former. All attempts to produce 
urea by oxidation of albumin have failed, the products obtained by 
using oxidising agents being ammonia, benzoic acid, benzaldehyde, and 
aldehydes of the fatty series, while those got by the use of acids and 
alkalis are ammonia and amido-acids of the fatty and aromatic series 
(glycocine, leucine, and tyrosine). These three bodies, leucine, tyro- 
sine, and glycocine, constantly occur in the animal body under normal 
conditions. Glycocine can be removed from the body in considerable 
quantities by the administration of benzoic acid, and leucine and tyrosine 
occur in pleuritic or ascitic exudations. Whenever albumin decomposes 
and oxidation is hindered by the absence of hzemoglobin, as is the case 
in pus, much leucine and tyrosine are found, but little or no urea; and 
when the oxidising power of the organism is diminished, as in acute 
atrophy of the liver and in phosphorus poisoning, much leucine and 
tyrosine occur in the urine, but scarcely any urea. These circum- 
stances led the authors to believe that the amido-acids of the fatty 
series, and perhaps tyrosine, were the intermediate links between albu- 
min and urea. In order to test this hypothesis, they fed dogs on a diet 
eontaining a constant but small amount of nitrogen, and thus gota 
constant and small amount of nitrogen in the urine. They then gave 
the animals a quantity of leucine, tyrosine, or glycocine in order to see 
if the amount of urea in the urine was increased, as it must be if these 
substances are transformed into it in the body. The result was, that 
after the administration of leucine or glycocine, the amount of urea in 
the urine was greatly increased and the nitrogen contained in the addi- 
tional urea very nearly corresponded with that of the glycocine and 
leucine, clearly showing that these bodies are converted into urea. 
The urea was also increased by tyrosine, but not to so great an extent, 
and part of the tyrosine appeared unchanged in the urine and feces. 
The authors therefore think that the greater part of the tyrosine is 
absorbed from the intestine, but is destroyed so slowly in the body that 
a part of it is excreted unchanged in the urine, while that portion 
which does undergo transformation is excreted as urea. When aceta- 
mide was given to the dogs, it was excreted unchanged, and no part of 
it was converted into urea. As amido-compounds analogous to aceta- 
mide are not excreted normally in the urine, the authors think that 
they are not formed during the decomposition of albumin in the body. 
Since amido-acids contain only one atom of nitrogen and urea contains 
VOL. XXY. 3 0 
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two, if must be formed from them by synthesis, and the authors think 
it likely that bodies from the an group form the intermediate 
links. 

According to their idea, the siieiontonan substances contained in food 
take up water under the influence of the digestive ferments and are 
split up partly in the alimentary canal, but chiefly in the circulation, 
into amido-acids and non-nitrogenous bodies. The latter undergo 
combustion and yield carbonic acid and water, while the amido-acids 
form urea. They think it not improbable that ammonia is liberated 
from albumin simultaneously with cyanic acid, and unites with it to 
form urea, or with cyanogen to form cyanamide, which is then trans- 
formed into urea. 

The urea in their experiments was determined by Bunsen’s method, 
which the authors have improved. For details the original paper must 
be consulted. Liebig’s method did not answer, as acetamide precipi- 
tated the mercuric nitrate as well as urea. 

T. L. B. 


The Origin of Urea in Animal Bodies. By O. Scuutrzen 
ene (Deut. Chem. Ges. Ber., v, 578). 


Tue author’s previous researches have indicated that many nitrogenous 
substances containing one atom of nitrogen (e.g., leucine, glycocine, 
&c.) become changed into urea in animal bodies, the increase in urea 
being precisely equal to that due to the nitrogen in the leucine or 
glycocine administered ; on attempting to obtain substituted ureas 
by means of feeding on substituted glycocines striking results were 
obtained. 

Phenyl-glycocine was found to be too poisonous to be of service ; but 
methyl-glycocine (sarcosine), when administered to a well-nourished 
dog in such quantities that the nitrogen thus furnished was equal to 
that excreted daily as urea, caused an entire absence of urea from the 
uring, its place being taken by a new compound, C,H,;N,0Os. 

The urine voided within two hours after feeding was precipitated 
with basic lead acetate, the filtrate shaken with silver oxide to re- 
move chlorine, and the filtrate treated with sulphuretted hydrogen, 
evaporated to a syrup, decomposed by sulphuric acid, and agitated 
with a large bulk of ether; on distillation the etber left a quantity of 
syrupy extract composed of two substances: the aqueous solution was 
boiled with barium carbonate whereby much carbonic acid was 
evolved, and the solution evaporated to dryness and treated with 
absolute alcohol; this left undissolved the barium salt of a sulpho- 
acid, but dissolved out the new = the constitution of which 

Hs. ; , : 
appears to be H,N—CO—N { CH,.CO,H? °F Urea in which H, is 
replaced by CH; and acetic acid minus H, or what is the same, 
sarcosine in which H is replaced by the carbamide residue, CO.NH:; 
for on heating with baryta-water in a sealed tube, the substance 
undergoes the reaction— 


C,H,N,O, + H.O = NH; + CU, + C,H,NO, (sarcosine). 
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Ta * a team above mentioned has the formula, H,.N—SO,-— 
N { CHCO,H? the barium salt being (C,H,N,SO,),Ba + 2H,0; on 
heating this with excess of baryta-water, it forms barium sulphate, 
ammonia, and sarcosine. Other substances not yet fully investigated 
also found in the sulphuric acid solution after treatment with 
ether. 

Fowls fed with large quantities of sarcosine void urine containing no 
urea, new substances being formed instead; these and the other pro- 
ducts are undergoing investigation, as well as the possible production of 


the compound C,H;N,0; by the action of cyanic ether on sarcosine. 
C. R. A. W. 


Conversion of Bilirubin into Urinary Colouring Matter. By 
R. Mary (Ann. Chem. Pharm., elxiii, 77—95). 


A portion of the results here detailed have already appeared in abstract 


(this volume, p. 514). 
Hydrobilirubin, obtained by the action of sodium amalgam on bili- 


rubin, is formed by the reaction— 
2C,-HisN20; + H, + H,O = CyHyN,O; 


It is a weak acid, forming soluble compounds with alkalis, lime, and 
magnesia, soluble or difficultly soluble ones with heavy metals; its 
solutions exhibit peculiar spectra somewhat modified by the state of 
concentration and the nature of the solvent (acid, alkaline), and exhibit 
a green fluorescence, this being most marked with an ammoniacal solution 
of the zinc or silver compound. Its relations to other analogous colour- 


ing matters are discussed at some length. 
C. R. A. W. 


Formation of Hippuric Acid in the Urine of Herbivora. By 
HormMEIsteER (Versuchs-Stationen Organ, xiv, 458—470). 


Sueep fed on clover-hay secreted as an average 5°3 grams only of hip- 
puric acid in 24 hours, but when fed on meadow-hay an almost constant 
quantity of 30 grams. The addition of benzoic acid to the clover-hay 
gave rise to an increase in hippuric acid of rather more than the calcu- 
lated weight, showing that clover does not in itself prevent the forma- 
tion. The distillate and watery extract obtained on distilling meadow- 
hay with water, dried and given to sheep, produced no increase in 
hippuric acid, but the dried residue caused its secretion in almost the 
same proportion as the original hay. 

Meadow-hay was then exhausted consecutively with water, alcohol, 
and 3 per cent. soda-ley. The alcoholic extract produced a slight 
increase in hippuric acid; the watery and alkaline extracts and the 
residue had no appreciable effect. The non-formation of hippuric acid 


from this residue is in opposition to the observations of Meissner, who 
from experiments on rabbits arrived at the conclusion that the forma- 


"tion of this acid was due to the digestion of some substance contained 
That the nitro- 


302 


in the crude fibre, probably the cuticular membrane. 
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genous constituents of the food do not wholly regulate the secretion of 
the acid is proved by the facts that the addition of rape-cake to the food 
had no action on its quantity, but only increases the urea, and that a 
much smaller quantity is formed by feeding with clover than with 
graminaccous plants. 

Neither do the aromatic substances of the food seem to have much 
influence: for the alcoholic extract of meadow-hay, containing the 
greater part of the aromatic bodies, produced but a small quantity 
of hippuric acid, and Henneberg and Stohman found as much in the 
urine of oxen when fed on oat-straw as when eating meadow-hay. 

By gradually increasing the quantity of oat-straw given in combina- 
tion with clover-hay, the hippuric acid secretion in the urine of sheep 
was gradually increased; in a similar experiment with barley-straw no 
such increase took place. 

Notwithstanding contradictory appearances, the author still thinks 
that the secretion of hippuric acid is influenced by the protein matters 
and the fibre of the food, though the conditions necessary can only be 
found by a closer examination of these substances. E. K. 


Action of Crystallised Digitaline on the Temperature of the 
Body, and on Diuresis. By Mfcrvanp and DaremBere (Bull. 
Soc. Chim. de Paris [2], xvii, 443). 


CkYSTALLISED digitaline, recently obtained by M. Nativelle, is much 
more active than the most carefully prepared amorphous digitaline. 

Mégevand submitted himself to experimentation. He lived on a 
uniform diet for five days; then, for three days, took with the same 
diet + milligram of the digitaline, and for the next three days } mili- 
gram ; lastly, he lived on the same diet five days longer without any 
medication, Under the influence of this small dose the urea suffered a 
reduction of 30 per cent. and the quantity of the urine increased 25 per 
cent.; the pulse fell to 40 and the temperature of the body fell one 
degree. These modifications experienced their maximum of intensity 
on the two days following the ingestion of the medicament, which 
shows the cumulative property of this substance. Vomiting occurred 
on the sixth day. 

E. D. 


Respiration of the Larve of Tenebrio molitor. By W. Der- 
MER (Versuchs-Stationen Organ, xv, 196—201). 


A GLass vessel containing a known weight of meal-worms and wheat 
flour, had a constant stream of air drawn through it by means of a 
Bunsen’s water-pump. The entering air was freed from carbonic acid, 
but supplied with moisture ; the air leaving the chamber passed through 
the usual arrangement of potash-bulbs, &c. The chamber was kept 
dark. 14489 grams of meal-worms, at a temperature of 12°—16°, 
yielded on an average ‘0566 grm. CO, in 24 hours; from this is to be 
deducted ‘011 grm. CO, due to the decomposition of the wheat-flour in 
moist air. The same meal-worms at a constant temperature of 22° . 
gave ‘085 grm., and at a temperature of 35° :123 grm. CO, in 24 
hours. ‘The correction to be deducted for the oxidation of the flour 
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present amounted to ‘019 grm. at 30°. Meal-worms contain 42°15 
per cent. of dry substance, and 6°44 per cent. of nitrogen. The 
author remarks that many of the difficulties of feeding experiments are 
due to the large size of the animals operated on. R. W 


Animal Glycogenesis. Evolution of Glycogen in the Bird’s 
Egg. By Ciaupe Bernarp (Compt. rend., lxxv, 55—60). 


A PHYSIOLOGICAL paper, relating to the above subject. 
T. 8. 


Influence of the Addition of Calcium Phosphate to the Food 
on the Composition of the Ash of Milk. By H. Wuiskz- 
Proskav (Ann. d. Landw. Wochen-Blatt, Sept. 6, 1871). 


THE author experimented on two cows receiving a constant diet. The 
cows were supplied with precipitated calcium phosphate during 12 days 
in addition to their ordinary food. The milk was examined before, 
during, and after this phosphatic diet. The percentage composition of 
the milk exhibited no increase in ash, lime, or phosphoric acid during 
the supply of calcium phosphate; nor was there any increase in the 
absolute quantity of these substances yielded as milk. R. W. 


Chemistry of Vegetable Physiology and Agriculture. 


Soil Statics and Soil Analyses (Part II). By Hermawy v. 

Liesia (Zeitschr. d. Landw. Vereines, 1872). 
THE author’s analyses of the first 9 inches of surface soil from Mr. 
Lawes’ wheat field are already given (page 318 of this volume) ; the 
second and third 9 inches gave the following results. The soils were 
in all cases boiled for half an hour with four times their weight of dilute 
acetic acid, the clear solution decanted, and the residue thoroughly 
washed with boiling water. 


Soluble in Dilute Acetic Acid in second 9 inches of Soil. 


| 

| 
; No. 3. | No.10a.| No.5a. | No.7@. | No.2. 

100 parts of soil Unma- | Ammonia | Cinereal | Cinereals | Farmyard 
contain nured, salts. manure. and . manure. 
Ammonia. 
Silicic acid .......... ‘080 ‘070 074 076 080 
— =e 152 184. 150 140 168 
EMMO cocccccccecece 377 "332 580 "355 576 
Magnesia,........+.- 013 ‘019 ‘031 022 025 
Potash.....ccccecees 018 ‘019 022 018 026 
Pree 013 ‘015 ‘020 011 028 
Sulphuric acid ...... 002 “005 "007 ‘007 ‘009 
Phosphoric acid in P i . ; . 

nitric acid extract 047 047 = - 065 
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Soluble in Dilute Acetic Acid in third 9 inches of Soil. 


No. 3. No. 10a. | No.5a. | No.7 a. No. 2. 
100 parts of soil Unma- | Ammonia/ Cinereal | Cinereals | Farmyard. 
contain nured. salts. manure. and manure. 
Ammonia. 
! 
ae | 
SE Fae ae ‘O11 —_ ‘O11 ‘011 =- 
014. _ “005 “005 — 
Sulphuric acid ...... ‘003 _ ‘008 005 — 
Phosphoric acid in ’ : ; : ; 
nitric acid extract 048 053 042 040 044 


About one-fourth of the accumulated phosphoric acid in plots 5a, 
7a, and 2, is found in the second 9 inches of soil, none has apparently 
reached the third 9 inches; the distribution of the phosphoric acid is 
greatest in the case of farm-yard manure. 

The available potash on plots 3 and 10a is greater in the second 9 
inches than at the surface, a fact which seems to indicate that wheat 
draws its potash chiefly from the surface-soil. On the plots where 
potash has been applied, a small accumulation is in two cases apparent 
in the second 9 inches, but none in the third; the widest distribution 
of potash is with farm-yard manure.* The very small amount of 
available potash which occurs in every case in the third 9 inches is 
clearly owing to the protection of the silicates from the action of the 
weather. The third 9 inches of plot 3 treated with dilute nitric acid 
yielded ‘085 per cent. of potash; the subsoil, therefore, contained far 
more potash than that soluble in acetic acid. A considerable part of 
the potash supplied in manure is unaccounted for by the available 
potash found in the soil; the author thinks the remainder may have 
assumed a zeolitic form in the subsoil, but there is no direct evidence 
for this in his results. The sulphates soluble in acetic acid and hot 
water are prelity evenly distributed through the depth of the soil. 
Much more sulphuric acid was obtained by treatment with dilute nitric 
or hydrochloric acid ; insoluble sulphates appear, therefore, to be pre- 
sent. The greater part of the sulphuric acid supplied in manure has 
passed below tbe third 9 inches. 

The analyses by acetic acid show that the subsoil was very poor in 
cinereal plant-food. The tendency of rotation and of manuring, is to 
accumulate food in the surface-soil. The author believes that the 
poverty of the subsoil is the reason why some deeply rooted crops, as 
clover and roots, often fail when repeated at too short intervals on the 
same land. R. W. 


The Condition of Phosphoric Acid in Soils. By P. Waaner 
(Jour. f. Landw. B., xix, h.1; and Ann. d. Landw. Wochen-Blatt, 


June 28, 1871). 
Ir is impossible to ascertain the condition in which phosphoric acid 


* The farmyard manure supplied about as much phosphoric acid as the cinereal 
manure, but a good deal more potash, 
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exists in soil by extracting the soil successively with water, carbonic 
acid water or acetic acid, and hydrochloric acid; for though alkaline 
phosphates are soluble in water, and alkaline-earthy phosphates in 
water containing carbonic or acetic acid, the phosphoric acid is no 
sooner brought into solution by these means than it is liable to be 
reabsorbed by the ferric oxide of the soil, or, in the case of an aqueous 
solution, precipitated by salts of calcium or magnesium; the results 
obtained throw, therefore, no light on the original condition of the 
phosphoric acid. The solubility of calcium phosphate in carbonic acid 
water depends moreover on the presence or absence of calcium carbo- 
nate; in the former case but little phosphate is dissolved, however 
much may be present (compare Jour. Chem. Soc. [2], iv, 313, 315). 
For the same reasons, the amount of phosphoric acid existing as ferric 
phosphate cannot be separately determined. 
R. W. 


- Influence of Vegetal Mould on the Porosity of Soils. By 


Tu. ScHLesinG (Compt. rend., Ixxiv, 1408—1411). 


THE porosity of soils could not long be preserved if the mineral dust 
were not agglutinated into granules by some substance acting as a 
cement, such as vegetal mould, or clay coagulated by lime salts. The 
required proportion of the latter is ascertained by mixing known weights 
of levigated clay with sand or chalk, drying till the still moist mass 
crumbles in the fingers, and besprinkling it very gently for three or 
four days with water containing traces of a calcium salt. With pro- 
per quantities of clay, the soil preserves its character; in other cases it 
is softened, and becomes impermeable. For 100 parts of sand about 
11 of clay were required, for chalk a slightly larger amount. 

If instead of clay, soluble or insoluble humates be used, it will be 
found that one per cent. of humic acid with lime or alumina (or two 
per cent. if strongly dried, pounded, and granulated as before), will 
enable the earth to resist prolonged washing. On the contrary, four 
per cent. of calcium or aluminium humate kneaded with clay causes it 
to break up into granules with water. In light soils, therefore, vegetal 
mould, by means of its humates,* consolidates their particles ; in heavy 
ones, by its organic débris, it destroys their solidity and impenetrable 
character, in both cases maintaining for some time the porosity of the 


C. G. S. 


soil. 


Manuring with Powdered Phosphorite. By Dierricn (Ann. 
d. Landw. Wochen-Blatt, Nov. 1 and 8, 1871). 


THE great deposit of phosphorite in the district of Lahn is found to 
be unsuited for the manufacture of superphosphate of high quality, the 
large amount of ferric oxide and alumina it contains causing the phos- 
phate made soluble by acid to revert to an insoluble condition. The 
author advocates the application of such phosphorites in a state of fine 
powder without previous treatment with acid. The solubility of the 
phosphorite is very small. Water saturated with carbonic acid dissolved 
in 12 weeks the following grams of phosphoric acid per 100 litres. 
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Lahn-phosphorite, best quality, 2°55; a lower quality, 1°66; Baker 
guano, 12°00; bone-dust, 16°72 ; precipitated tricalcic phosphate, 27°52. 
Large quantities of phosphorite may, however, be applied for the same 
price as small quantities of superphosphate ; the action of the weather 
will also soften the phosphorite considerably, and the solvent power of 
the organic acids of the soil is probably not unimportant. The author 
quotes successful field experiments with ground phosphorite, and re- 
commends extensive trials of large dressings of finely ground phospho- 
rite mixed with saw-dust, turf, or other organic compost. — 


Composition of some Food-stuffs. By H. Wrisks-PRosKAu 
(Ann. d. Landw. Wochen-Blatt, Sept. 6, 1871). 


Tue author examined the rank herbage which grows in patches on 
meadow land where manure has fallen, and which cattle eat with reluc- 
tance. Compared with the surrounding herbage, it was found to con- 
tain twice as much nitrogen, and rather more woody fibre and ash. 
The ash was much richer in soda and magnesia, and also contained 
rather more potash and sulphuric acid. 

The percentage composition of other food-stuffs examined was as 


under :— 


Buckwheat grain. Vetches grain. Hay. 3 
23 
4 r=} b a a : 8 84 
P é £ 5 3 > 133/58 | A4S/85 1/85 | as 
| s Fe] | S| 4 Bt] 3 os }5e)/ se] 3 

2/818 | B/E) ce [Eel] a | FFs] #els 

fo) a ro) RP] a r) 

Water..........0000+ 9°57 | 10°57 | 10°62 | 12°93 | 13°68 | 14°36] 8°15/11°77| 11°84] 9°82]|12-00| 81°50 
14°03} 3°39 


Albuminoids ...... 10°75 | 10°69 | 11°19 | 27°50 | 27°81] 29 06| 7°31] 15°44| 17-78] 17-00 


Soluble carbo- | 
hydrates and ¢ | 61°39 | 61°10 | 53°58 | 47 *80 | 48 03 | 46-72 | 42°46 | 36°24 | 37°69 | 44°90 | 31°55] 6°61 


. 
Crude fibre ...... 15 55 | 14°96 20-01 | 7°17| 6°87} 6°22 | 33°99 | 30°86 | 25°16] 18°83|37°00| 6°36 
BAD ..ccscosccecccsees 2°74] 2°68| 4°60; 4°60) 3°61| 3°64) 8°09) 5$9| 7°53] 9°45] 5-42] 2°14 
{ 


The hay examined was harvested at the commencement of blos- 
soming. R. W. 


Constituents of the Rhizomes of Triticum repens. By H. 
Lupwieand H. Miuter (Arch. Pharm. [2], cl, 132—147). 


Tue authors obtained from Triticum vrepens—1. A (fruit) sugar with a 
strong left-handed rotatory power. 2. A right-handed uncrystal- 
lisable sugar, separated from the former by precipitation with lime. 
3. A gummy matter, with a rotatory power of — 48:2°, which is not 
precipitated by lead acetate, reduces alkaline copper solution, and 
when treated with dilute sulphuric acid yields a left-handed sugar. It 
is separated with difficulty from the nitrogenous ingredients. 4. A 
sweet-tasting intermediate product between the gum and fruit sugar. 
From a rather old extract, mammellated crystals of calcium lactate 


ANALYTICAL CHEMISTRY. 841 


_ were obtained. This was probably the substance taken by Pfaff for a 
new kind of sugar. — 


Analytical Chemistry. 


Application of Sulphuretted Hydrogen Reactions to Analyses 

in the Dry Way. By J. Lanpaver (Deut. Chem. Ges. Ber., 

v, 406). 
TuIs can be effected by heating the borax bead in which the metallic 
salt is dissolved, with sodium thiosulphate; but this method has the dis- 
advantage of not being applicable to volatile metals like arsenic and 
mercury, besides that the production of liver of sulphur causes uncer- 
tainty by colouring the bead. Instead, therefore, of proceeding in this 
way, it is better to heat the substance with the thiosulphate in a test- 
tube. If the water of crystallisation of thé reagent has not been pre- 
viously expelled, the tube must be held horizontally to prevent the 
water running back and breaking it. 

The annexed table shows that nearly all metallic compounds may be 
thus identified by means of the sulphide reactions aided by those with 
the borax bead. 


Cold borax bead. 
Metallic oxide. | With S,0;Nap. 
In oxidising flame. | In reducing flame. 
Antimony oxide..| Red ........ Colourless.......... | Grey to colourless. 
Arsenious acid ..| Yellow ......] Q...cseccccccccccce 0. 
Lead oxide......| Black.... Colourless..........| Grey to colourless. 
Chromium oxide .| Green .. Yellowish-green .... | Emerald green. 
(Cr(OH); | 
Tron oxide ...... Black.... br ll ‘<enesekeon | Bottle green. 
; Reduce without f | Reduced without bein 
Gold oxide......| Black being dissolved.. || dissolved. r 
Cadmium oxide..| Yellow ...... Colourless.......... | Grey to colourless. 
Cobaltous oxide..| Black........ TOD o0.00+055060000) BIO. 
Cuprous oxide Black........- BIOD 2<.00:00 00000000 | Brownish-red(troubled) 
Manganese oxide .| Bright green..| Violet ..........+. | Colourless. 
(Mn,OS8) 
Molybdic acid Brown ...-..| Colourless.......... | Brown. 
Nickelous oxide..| Black........ Reddish-brown Grey to colourless. 
Siti asitilie Black Reduced without [| Reduced without being 
si ; being dissolved .. dissolved. 
Mercury oxide ..| Black...... 0+] Qccceccsesccccececs 0. 
Silver oxide......| Black........ Colourless.......+.+. Grey to colourless. 
Uranium oxide ..| Black. Yellow ......seeees Bottle-green. 
Bismuth oxide ..} Black........ Colourless.......... Grey to colourless. 
Zinc oxide ......| White ...... Colourless.......... Grey to colourless. 
Tin oxide Brown ...... Colourless.......... | Colourless. 


E. 
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Note on the Estimation of Sulphur in Pyrites. By H. B. . 
YARDLEY (Chem. News, xxv, 257). 


THE author, fancying that a trifling loss of sulphur was entailed when 
pyrites was rapidly oxidised with nitric acid ata boiling heat, under- 
took a few experiments in order to satisfy himself upon the point. 

The results of several analyses tend to show that when the oxidation 
is conducted at a temperature below 100°, the total weight of barium 
sulphate obtained is somewhat less than when a higher temperature is 
adopted, and that so far from ebullition being detrimental to the accu- 
racy of the analysis, it favours the complete oxidation of the sulphur 
and very slightly raises the percentage. The author, however, prefers 
as a rule to operate at the temperature of a water-bath, to ignite the 
insoluble residue, and to calculate from the loss of weight the amount 
of unoxidised sulphur. 

J. W. 


Analysis of Drinking Waters by a Titrated Soap Solution. By 
Dr. GraGeR (Chem. Centr., 1872, 152—153). 


A catcium chloride solution is made, containing 0°25 gram dry calcium 
chloride in 1,000 c.c. water. A solution of soap containing no free 
alkali is so made that 23 measures of a small burette produce a per- 
manent lather when shaken with 40 c.c. of the calcium chloride solu- 
tion. 40 c.c. of the water to be tested are shaken up with the soap 
solution, and the number of measures required to produce a pormnnent 
lather is read off. 

This number expresses natural hardness, caused by lime and mag- 
nesia salts, influenced also by free carbonic acid in the water. 

A second trial is made after lime has been precipitated. A portion 
is boiled to expel free carbonic acid, and after the precipitated calcium 
carbonate bas been filtered off, a third titration is effected. From 40— 
60 c.c. of the boiled water, all the lime is removed by precipitation, 
and a titration with soap-solution made, which gives magnesia only. 
The sulphuric acid and chlorine are estimated by adding to a known 
portion of the boiled water an exactly measured quantity of a nitrate 
of barium solution tested against the soap solution, then filtering, 
and titrating the filtrate with soap solution. 

This process has been objected to, and the author examines these 
objections. 

The magnesia estimation must be made in very dilute solution, or 
the results are too high. He admits that errors may occur when mix- 
tures of many salts are present, especially in the estimation of natural 
hardness, but generally the results are consonant with those obtained 
by a gravimetric analysis. 

M. M. P. M. 


Estimation of Reduced Phosphates. By. J. Kén1a (Annalen der 
Landwirthschaft, 1871, 177—183). 


THE same results as given before (Zeitschr. f. Anal. Chem., x, 305, 
Chem. Soc. J., 1872, 264), whilst, however, Fresenius (Zeitschr., x, 133, 
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Chem. Soc. J., 1872, 326) found only ‘54 per cent. of phosphoric acid 
dissolved from phosphorite by treatment with ammonium citrate, the 
author obtained 2°43 per cent. as a mean. The action of ammonium 
succinate was also tried on the phosphates of iron, alumina, and lime, 
but was found to possess comparatively slight solvent power. —" 


Examination of Bleaching Powder. By F. Crace Calvert 
(Compt. rend., Ixxiv, 1411). 


Tue author effects the analysis by extracting with water a known 
weight of the powder, treating the filtrate with carbon dioxide, and 
boiling to decompose bicarbonate. The precipitated calcium carbonate 
represents the quantity of hypochlorite, while the calcium chloride re- 
mains in solution, and may be determined by silver nitrate or by 
evaporation to dryness, and fusion. The average results give 1 part 
hypochlorite to 2 of chloride. 
C. G. S. 


Volumetric Estimation of Zine. By A. HENNINGER (Bull. Soe. 
Chim. de Paris, xvii, 112—114.) 


ScHAFFNER’S process for estimating zinc consists in precipitating an 
ammoniacal solution of that metal with a standard solution of sodium 
sulphide, the point of complete precipitation being ascertained by the 
tint produced by a slight excess of the precipitant upon paper im- 
pregnated with certain salts, generally ferrous oxide, lead carbonate, 
or salts of nickel or cobalt. 

The author, not getting satisfactory results with the kind of paper 
ordinarily employed, tried that used for cartes de visite. This is made 
by covering the paper with a layer of white lead, and then passing it 
under hot rollers. With this paper it is easy to detect a quantity of 
sodium sulphide equal to ‘002 grm. of zinc in half a litre. ‘“ 

B. J. G. 


Detection of Nitrobenzene in Bitter Almond Oil. By Epm. 
BovuraGoin (Bull. Soc. Chim. de Paris, xvii, 243). 


Bitter almond oil is often adulterated with nitrobenzene.* Although 
the densities of these two substances are different, yet the specific 
gravity cannot be relied on as a test of purity, since alcohol may also 
have been added. 

The author thought that aniline would be formed by distilling the 
oil containing nitrobenzene in presence of nascent hydrogen. But, 
although the slightest trace of pure nitrobenzene furnishes a distillate 
giving a deep violet-blue with calcium hypochlorite, the presence of 
bitter almond oil prevents this reaction to such a degree that a sample 
containing 40 per cent. of nitrobenzene gives a negative result when 
treated as above. 

The author finds that agitating the suspected oil with half its weight 


* Nitrobenzene is sometimes sold under the name of “ artificial oil of almonds.” 
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of caustic potash is a most delicate test of purity. If nitrobenzene is 
absent, only a yellowish colour is produced ; if present, the yellow be- 
comes first yellowish-red, and then green. On adding water, the mix- 
ture separates into two layers, the lower yellow, and the upper 


een. 
2 B. J. G. 


Estimation of Uric Acid. By H. Scuwanerr (Amn. Chem. 
Pharm., clxiii, 153—159). 


THE author confirms the statements made by Salkowski (Zeitschr. 
Anal. Chem., x, 248), that, after treatment with hydrochloric acid, a 
further quantity of uric acid can be precipitated by adding ammonia 
and silver nitrate. He finds, however, that the additional quantity of 
uric acid thus to be obtained can be calculated from the experiments 
of Voit and Zabelin (Ann. Chem. Pharm., Suppl., ii, 313), who have 
shown that the quantity of the uric acid not precipitated by hydrochloric 
acid is proportional to the total volume of the acidified liquid and 
the wash-waters, and equa! to 0:0045 grm. per 100 c.c. of liquid. He 
therefore recommends the making of a calculation upon this datum, in- 
stead of employing Salkowski’s silver process, as being quite as accu- 
rate, and effecting a saving of much time. 

He also points out that recent determinations of uric acid are 
probably more accurate than Salkowski supposes, inasmuch as since 
the publication of Voit and Zabelin’s investigations seven years ago, 
allowance has been made for the uric acid not precipitated by hydro- 
chloric acid. — 


Estimation of Uric Acid. By G. Sarxowsx1 (Deut. Chem. Ges. 
Ber., v, 410—411). 


A NOTE correcting Schwanert’s opinion on the author’s previous 
researches on this subject (see this Journal, x, 333). The amount of 
uric acid not precipitated by hydrochloric acid is not, as the author 
before remarked, a constant quantity. 

M. M. P. M. 


Quantitative Estimation of Egg Albumin. By P. Lisorins 
Chem. Centr., 1872, 153). 


Tue author reviews the various proposed methods. Those of Scherer 
and Berzelius give results too low, because certain modifications of the 
albumin escape estimation. Precipitation by alcohol gives the most 
trustworthy results. Hoebler’s method is inaccurate. Hoppe-Seyler’s 
polarisation method is not generally useful, because different modifica- 
tions of egg albumin, especially as existing in urine, have different 
specific rotatory powers. The method of Méhu introduces serious 
errors. Serum-, egg-, and blood-albumin, also casein from milk, form 
a determinate compound with tannin, so that by titration with a 
standard tannin solution tolerably concordant results are obtained ; but 
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in treating urines in this manner, great discrepancies were noticed in 


the results. 
M. M. P. M. 


Ceroso-ceric Oxide as a Test for Strychnine. By L. Diiirpera 
(Chem. Centr., 1872, 153). 


THE author has repeated Sonnenschein’s experiments. He finds that 
the ultimate colour obtained in using this test is a yellow-red, not 
cherry-red. 

To make the ceroso-ceric oxide, the author dissolves cerium oxalate 
(the Swedish official oxalate) in hydrochloric acid, warming gently ; 
oxidises with sodium hypochlorite; precipitates with sodium hydrate ; 
and treats the precipitated cerous hydrate again with sodium hypo- 
chlorite, whereby ceroso-ceric oxide is formed, which is collected, 


dried, and powdered. 
M. M. P. M. 


Means of Distinguishing Grape from Fruit Wine (Chem. 
Centr., 1872, 153). 


Wir ammonia (9 parts wine to 1 part ammonia), after a few hours, 
fruit wine gives well formed crystals adhering to the sides of the 
vessel—uuder the microscope these are seen to be regular tables— 
grape wine gives a white powdery precipitate, falling to the bottom of 
the vessel—seen by the microscope to consist of minute star-shaped 


crystals. Both precipitates are soluble in dilute acetic acid, a solution 
of the former giving a white precipitate with ammonium oxalate; of 
the latter, a similar precipitate, but smaller in amount, and in the 
filtrate therefrom a precipitate is formed by ammonia, which is not the 
case with the solution of the fruit wine crystals. Phosphate of calcium 
is present in fruit wine; phosphate of magnesium in grape wine. 


M. M. P. M. 


Technical Chemistry. 


Well-Water of Towns. By C. Arsy (J. pr. Chem. [2], v, 
206—214). 


Tue author has examined the wells and springs of Bern and Magde- 
burg, with the view of determining their sanitary value as drinking 
waters. In these waters the quantities of sulphuric acid and chlorine 
are together always slightly more than sufficient to neutralise the po- 
tassium and sodium, so that the quantity of the latter can be estimated 
by determining that of the former constituents. He considers that the 
sulphuric acid is present as alkali-sulphate, and not any as gypsum ; for, 
as magnesium carbonate is disseminated through the soil, and as gypsum 
in solution reacts with magnesium carbonate, it would, if present in 
the water, cause a certain relation to exist between the dissolved mag- 
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nesium and the sulphates. The magnesium, he considers, exists in the 
water as carbonate and a very little sulphate, and the calcium as car- 
bonate and nitrate. 

The well-waters of towns therefore contain, in addition to the usual 
constituents of spring-water, calcium nitrate, potassium sulphate, and 
sodium chloride, so that an increase in the quantities of these salts 
indicates an increase in the amount of organic impurities present. _ 

The paper is accompanied by a tabular statement of the composition 
of the numerous waters analysed. =. 


Commercial Manufacture of Chlorine. By F. pp Latanps and 
Maurice Prup’HomME (Bull. Soc. Chim. de Paris, xvii, 290). 
WeEeEN silica is heated with an alkaline or earthy chloride to a red heat 
in a current of oxygen or dry air, chlorine is evolved, and a silicate of 

the base of the chloride is formed— 


SiO, + 2NaCl + O = Na.Si0,; + Cl.. 
By passing over the mixture hydrochloric acid together with the 


oxygen, the chloride is reproduced by the decomposition of the silicate, 
and thus a continuous evolution of chlorine is caused. 


Na,SiO; + 2HCl = SiO, + 2NaCl + H,0. 


The water-vapour formed in this reaction gives rise to two secondary 
reactions. 
1. The water is decomposed by the chlorine, 


H.O + 2Cl = 2HCl + O. 
2. The chloride is decomposed by the water, 
2NaCl + H.O = Na,O + 2HCI. 


Boric, stannic, and phosphoric acids, alumina, pumice-stone, frag- 
ments of brick, &c., cause the evolution of chlorine quite as well as 
silica. ° 

The temperature of the reaction is higher than in Deacon’s process, 
but the quantity of chlorine evolved is the same. 

J. B. 


The Salt-gardens and Salt Trade of Portugal. By Aimi 
GiRARD (Compt. rend. Ixxiv, 1195—1199). 


PortuGaL is essentially a salt-producing country, favoured by its warm 
climate, and by the dry north-east winds which prevail upon its coast- 
land ; it produces annually, by the evaporation of sea-water alone, more 
than 250,000 tons of salt. The manufacture, of which the following 
is a brief outline, is conducted principally in the districts surrounding 
Sétubal, Lisbon, Aveiro, and Les Algarves. 

A considerable tract of land, from 1 to 2 hectares in extent, is 
divided off into a number of shallow ponds, each presenting an evapo- 
rating surface of about 100 square meters, and a depth of 20 centi- 


easel 
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meters ; the whole series communicating with a large reservoir, from 
which a constant supply of sea-water can be obtained. Towards the 
close of the year, when the salting season is over, the salt-gardens are 
flooded with water to a depth of 50 or 60 centimeters. Evaporation 
proceeds slowly during the winter, and during the ensuing spring, so 
that about the month of June, the separate reservoirs begin to appear 
above water. These are then carefully cleansed, and the evaporation 
allowed to go on until the salt becomes nearly dry. The saline mass, 
which is about 3 or 4 centimetres in thickness. is then removed, and 
sent into the market without any further purification. This is the first 
crop. 

A fresh supply of water having been allowed to flow in from the 
large reservoir, in twenty days a second crop is collected, varying 
from 2 to 3 centimeters in thickness ; the evaporation is not, however, 
as in the preceding case, conducted almost to dryness, but the salt is 
gathered under a layer of at least 2 centimeters of water. In like 
manner a third crop is, if possible, obtained, and finally, towards the 
end of September, the land is flooded in the manner previously 
described. 

It might be supposed that, inasmuch as the mother-liquors are never 
removed from the land, the gradual accumulation of magnesian salts 
would eventually render either the extraction of salt impracticable, or 
the product worthless. Sach, however, is not the case; the magnesian 
salts do not increase, but, on the contrary, gradually disappear, their 
disappearance being due to a somewhat curious phenomenon. 

Upon the bottom of the salt-gardens there has grown from time 
immemorial, a compact felting or sod, from 2 to 3 mm. in thickness, 
due to the vegetation of a peculiar marine thallogen ; the development 
of this sod is found to be indispensable to the purification of the water. 

The uniformly continuous surface which it presents appears to act as 
natural dialytic diaphragm, through which magnesium chloride pene- 
trates more rapidly than sodium chloride. A gradual but constant 
separation of these salts, therefore, ensues, which is necessarily more 
complete the longer the water is allowed to remain in contact with the 
soil. It will now be apparent that although, in the preparation of the 
first crop of salt, the evaporation is carried nearly to dryness, the yield 
is likely to be more free from magnesian salts than the second and 
third crops, in which the water is evaporated more rapidly, and the 
time for diaiytic action consequently curtailed. 

The author has verified the above hypothesis by direct experiment. 
Mixed solutions of sodium and magnesium chlorides were submitted 
to dialysis, upon the ordinary medium, in such a manner as to resemble 
as far as possible the natural process of the salt-gardens. The ratio of 
magnesium to sodium chloride was found to increase steadily in the 
diffusate, thus placing beyond doubt the fact that the spontaneous 
purification of the water during the winter months is due to an action 
which closely resembles, if it is not identical with, dialysis. 

Analyses of the salts of Sétubal, where the foregoing method of 
extraction is especially adopted, show the first crop to. contain 
98 per cent., and second and succeeding crops, about 94 per cent. of 
sodium chloride, the magnesium chloride increasing from 0:2 to 
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1-9 per cent. respectively. The salts of Lisbon and Aveiro are very 
nearly, if not quite, equal to those of Sétubal. 
J. W. 


The Part which Ferric and Aluminic Oxides play in the 
Manufacture of Superphosphates; and the Comparative 
value of Mineral Phosphates. By T. L. Parrerson (Chem. 
News, xxv, 255—257, and 268—270). 


Up to the present time, manufacturers of artificial phosphatic manures 
have, as a rule, estimated the value of the raw material solely with 
reference to the percentage of tricalcic phosphate. They have paid 
little or no attention to the remaining constituents of the mineral, but, 
relying upon the knowledge afforded by a partial analysis, have antici- 
pated not only to be able to convert the whole of the insoluble phos- 
phate directly into the soluble variety, but to ensure indefinitely the 
stability and value of the converted product. In the present commu- 
nication, the author points out certain fallacies connected with the 
above suppositions, showing more especially that the presence of ferric 
and aluminic oxides in the mineral not only renders a considerable por- 
tion of the phosphoric acid unavailable, but exerts also a deleterious 
influence upon the manufactured product. 

In a series of experiments, the details of which are unimportant, 
the author adduces evidence, proving that the iron does not pre-exist in 
the mineral as ferric phosphate, but that it is present as oxide, partly in 
the hydrated and partly in the anhydrous condition. That during the 
process of manufacture, and according to well-known reactions, a con- 
siderable proportion of the iron is converted into ferric phosphate, at 
the expense of the tricalcic salt, and that inasmuch as ferric phosphate 
is perfectly insoluble, the proportion of phosphoric acid so combined, 
must be considered as a direct loss both to the manufacturer and to 
the agriculturist. Further, that when a neutral solution of ferric or 
aluminic sulphate is digested with tricalcic phosphate, or a neutral 
solution of the phosphate digested with ferric oxide, in either case 
combination between the iron and phosphoric acid is slowly brought 
about and a proportion of the phosphoric acid rendered insoluble. Upon 
this latter reaction, he bases an opinion respecting the “ reduction ” 
which takes place when superphosphates are preserved for a length of 
time. The ferric oxide which was unattacked during the process of 
converting the insoluble phosphate into the soluble variety, is supposed 
to react slowly upon the monocalcic phosphate, to absorb in this way a 
proportion of the phosphoric acid, and at the same time to reproduce a 
corresponding quantity of insoluble tricalcic phosphate— 


3Ca(PO,)2 + 2¥Fe,0; = 4FePO, + Ca;(POx)>. 


As this reaction is sufficient to account for all the phenomena ob- 
served, it is on the whole—notwithstanding the improbability of the 
formation of calcium metaphosphate—considered more probable than 
the suggestion of Fresenius, who supposed dicalcic phosphate to be 
produced, thus— 

Ca;(PO,). + Ca(H2PO,),. = 2UCa2(HPO,):. 


at aaa 
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Respecting the estimation of reduced phosphates by the use of am- 
monium citrate, the details of several experiments are quoted, show- 
ing that the proportion of phosphate which had really reverted to 
the insoluble condition was in some instances less by one-half than the 
quantity actually obtained by analysis, the reason being that the solu- 
tion of ammonium citrate dissolves not only the recently precipitated, 
but also the original ferric phosphate, and thus reckons as reduced 
phosphate a salt which had been from the first perfectly insoluble. 

The latter portion of the paper is devoted to the calculation of the 
comparative value of mineral phosphates. Direct experiment having 
demonstrated the absolute insolubility of ferric and aluminic phos- 
phates, even under natural conditions the most favourable for their 
solution, it is assumed that they are useless as fertilising agents: 
and knowing, moreover, that every per cent. of iron in the mineral 
represents a corresponding loss of calcium phosphate, it is found 
necessary, in order to calculate the net realisable percentage of calcium 
phosphate in a sample, to ascertain first by analysis the actual per- 
centage of calcium phosphate, ferrous, ferric, and aluminic oxides, and 
to calculate for each of the oxides an equivalent quantity of calcium 
phosphate. Then, deducting the sum of the three, from the actual 
percentage of that earth, the remainder will represent in terms of 
calcium phosphate, the comparative value of the sample in question. 

To obtain the correct money value of the phosphate, another deduc- 
tion must, however, be made, viz., the value of the vitriol required for 
the preliminary conversion of the above oxides, as well as of the 
calcium carbonate into sulphate. This calculation, as well as the pre- 
ceding one, is too simple to need detailed description; however, a 
number of examples will be found in the original paper, showing the 
manner in which these corrections may be most readily performed. 

It will be seen then that the actual value of a mineral phosphate 
depends, not as has been hitherto supposed, solely upon the percentage 
of tricalcic phosphate, but also to no inconsiderable extent upon the 
presence or absence of certain other constituents. Indeed, in some 
samples examined by the author, a difference of 75 per cent. was ob- 
served between the actual and apparent values, when the former was 
estimated according to the system above described, and the latter by 
the method in general use. J. W. 


New Method of preparing very High Grade Superphosphate 
from the Mejillones-Guano (so called “Concentrated Super- 
phosphate”). By Herm. Vout (Dingl. Polyt. J., cciii, 491— 
493). 


Atmost all superphosphates are prepared by the decomposition of the 
tribasic calcium phosphate by sulphuric acid, and in this way it is 
impossible to avoid weakening the product by the presence of calcium 
sulphate, CaSO, + 2H.O. Many manufacturers find it very desirable 
to have at hand extremely high grade, .e., concentrated superphos- 
phates, and these can only be obtained by preventing the formation of 
the hydrated calcium sulphate. To this end, a quantity of Mejillones- 
guano was treated with dilute phosphoric acid, so that 1 or 2 molecules 
VOL. XXV. 3 P 
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of lime were saturated as desired, a mixture of neutral and acid phos- 
phates being obtained. If avery concentrated superphosphate is made, 
it must be packed in casks, as it is very hygroscopic. = 


Enamel for Copper Cooking Vessels. (Dingl. Polyt. J., cciii, 
499—500). 


To enamel the insides of copper vessels in which acid fruit and vege- 
tables are cooked, and so prevent the formation of the so-called 
“ verdigris,’’ the following method is recommended :—12 parts of 
white fluorspar, 12 parts unburnt gypsum, and 1 part borax are finely 
powdered, intimately mixed and fused in acrucible. The fused mass 
is then poured out, and after cooling is rubbed up to a paste. The 
copper vessel is then coated inside with this preparation, which is 
applied by means of a brush, and the vessel is placed in a moderately 
warm place, so that the coating may dry uniformly, when it is sub- 
jected to a gradually increasing heat, till at length the preparation 
fuses. On cooling, the vessel is found to be protected internally by a 
white, opaque enamel, adhering very firmly to the copper, not chipping 
off by ordinary knocking and rubbing, and impervious to vegetable 
acids. W. S. 


Formation of Corrosive Sublimate in Mixtures containing 
Calomel. By G. Vu.tpius (Chem. Centr., 1872, 147). 


In mixtures of calomel with milk or cane-sugar, magnesia, hydrated 
carbonate of magnesium, or sodium bicarbonate, no formation of corro- 
sive sublimate takes place in 24 hours. In three months no corro- 
sive sublimate is formed in any of the above mixtures, except in the 
case of calomel with sodium bicarbonate and milk-sugar, when there 
are traces of corrosive sublimate, and of sodium bicarbonate with cane- 
sugar, when the quantity of sublimate is considerable. By digesting 
with water mixtures containing calomel and magnesia or sodium bi- 
carbonate, corrosive sublimate is formed—if the waters contain a little 
hydrochloric acid, this formation is much checked—calomel alone 
digested for a short time with water containing a little hydrochloric 
acid does not give corrosive sublimate. 

Pepsin does not cause the formation of the sublimate, but if it be in 
solution in small quantity, causes it to become insoluble. 

M. M. P. M. 


Use of Quick Lime in the Blast Furnace Mixture. 
By J. Gruner (Dingl. Polyt. J., cciv, 39—47). 


THE object of this paper is to show that in order to effect the greatest 
economy in fuel in the blast furnace operations, instead of using raw 
limestone, raw iron ore, &c. :— 

Istly. The limestone should be well calcined (7.e., converted into 
quicklime), and it is recommended that this be done separately in a 
Hofmann’s circular furnace, in which the calcining may be performed 
most economically as regards fuel. 

2ndly. The raw iron ores should be also well dried, and freed from 
carbonic acid by roasting separately. 
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3rdly. The fuel should be perfectly dry. 

By carefully observing the above directions, at least 50 kilograms of 
coke per ton of pig-iron may be saved. 

On the average a third, and occasionally a half, of the total carbon 
dioxide evolved in the blast furnace (liberated in the reduction of the 
ore, and in the decomposition of the limestone) is reduced by contact 
with the glowing coke, to carbon monoxide. This reduction of the 
carbon dioxide takes place especially in the lower zones of the furnace, 
where the reduction of the ferric oxide is completed, whilst the decom- 
position of the calcium carbonate occurs in the upper or middle zones. 
It is therefore perhaps more probable that the carbon dioxide which 
undergoes partial deoxidation, is that liberated in the reduction of the 
ore, than that from the decomposition of the limestone. Nevertheless, 
the author considers that at the least a quarter of the total carbon 
dioxide contained in the limestone is reduced to carbon monoxide, but 
he by no means coincides with Mr. I. L. Bell, who states that the whole 
of it escapes as carbon monoxide. 

The next inquiry relates to the effect of the presence of water in the 
materials for the blast furnace mixture. 

If calcium hydrate has been formed in the upper part of the furnace, 
its decomposition may occur in two ways, viz., the water may be 
liberated as steam, or it may be at once decomposed into hydrogen and 
oxygen in contact with the red-hot carbon. As the decomposition of 
the calcium hydrate requires a higher temperature than that of the 
calcium carbonate, it follows that the aqueous vapour will be as 
thoroughly reduced as the carbon dioxide. The loss of heat is partially 
compensated for in this case by the fact that the liberated oxygen of 
the water gives out a portion of heat in combining with the carbon to 
form carbon monoxide. , 

If it be assumed that the amount of limestone per ton of pig-iron 
required is 600 kilos., then if the limestone has been burnt separately, 
there will be an expenditure of 29°76 kilos. of pure carbon, whereas if 
the unburnt limestone is used, 97°62 kilos. will be required. 

From 100 kilos. calcium carbonate 44 kilos. carbon dioxide may be 
liberated, and these, for their reduction to monoxide, will require 


aXe = 3 kilos. pure carbon, if it be assumed that only {th of the 


carbon dioxide suffers this reduction. 

Then, per ton of pig-iron or 600 kilos. limestone, there will be 
further required 6 X 3 = 18 kilos. pure carbon. 

But besides the carbon required, an absorption of heat takes place, a 
loss which must be restored to the blast furnace :— 


1 kil. C combined with § kil. O. 
Yields 3+ kil. CO,, and liberates ..... - 8080 heat-units 
2 kil. C combined with § kil. O, yield 

44 kil. CO, and liberate thus only 

2x 2478 =...... seneedeseeusswes 4946 ,, 


Loss of heat expressed by this deficiency = 3134 ___,, 


Thus it follows that the heat absorbed by the reduction of every 
kilo. of CO, to CO will be 33; X 3134 = 855 heat-units, or for every 
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kilo. CaCO; = 94 heat-units, assuming that only jth of the 


CO, is reduced to CO. This will be, per ton of pig-iron, 600 x 94 = 
56400 heat-units, the equivalent of which in carbon (burnt to CO) 


will be rea kilos. These 22 kilos. added to the 18 already 


accounted for = 40 kilos. of carbon per ton of pig-iron, using 600 kilos. 
limestone; and further, if raw limestone be used (97°62 kilos. + 40 
kilos.) — 29°76 kilos. = 107°86 kilos. carbon, deducting that used in 
calcining the limestone. This number is actually the minimum, as on 
the average more than jth the total carbon dioxide of the limestone is 
reduced to monoxide. According to the preceding, the employment of 
burnt lime guarantees a diminution of close upon 10 per cent. in the 
weight of fuel required. This reduction, though it cannot fully be 
realised in actual practice, may still be approached very nearly by 
studiously following the directions here given. 

According to Favre and Silbermann, 1 kilo. of lime converted into 
hydrate, liberates 143°9 heat-units; this gives 109 heat units as that 
absorbed in the decomposition of 1 kilo. of calcium hydrate. The 
hydrate in its decomposition absorbs 37 X 109° = 4033 heat-units 
Further, assuming that the water is entirely reduced, then, in its de- 
composition the same amount of heat is necessary which is expressed 
by the combustion of an equivalent of hydrogen, minus that which is 
furnished in the combination of the oxygen of the water with carbon to 
form carbon monoxide. 


0°44 «x 855 
4 


1 eq. hydrogen yields 
1 eq. carbon 6 x 2473 


Leaving for the decomposition of 
the water into Hand O......... 19629 ~ 


Consequently, for the decomposition of calcium hydrate into calcium 
oxide, hydrogen, and carbon monoxide, 19629 + 4033 = 23662 heat- 
units. 

The bare decomposition of 1 mol. calcium 

carbonate requires 50 x 373°5........ = 18675 heat-units 
For the complete reduction of the CO, to 

2CO, per eq. of C, 6 x 3134 ........ = 18804 “ 
For the complete decomposition of the 

CaCO; into CaO and 2CO .......... 37479 - 


It follows therefore that the decomposition of the hydrate requires 
a smaller amount of heat, than that of the carbonate, assuming an equal 
absorption of solid carbon on both sides ; but as the carbon appears to 
act more powerfully on the water than on the carbon dioxide, in con- 
sequence of the higher temperature at which the hydrate gives up its 
water, it is very probable that as much carbon is necessary for the de- 
composition of the hydrate as for the carbonate, and hence the import- 
ance of guarding against the presence of aqueous vapour also, in the 
gaseous current permeating the materials in the blast wa . 
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Preparation and Purgative Properties of Sodium Sulpho- 
vinate. By Limousin (J. Pharm. [4], xv, 271; Pharm. J. Trans. 
[3], ii, 985). 

Tue medicinal advantages of this salt were pointed out by Dr. Rabu- 

teau in 1870. Its cost by the ordinary process was 45 francs per 

kilogram, but the author has since discovered a more economical 
method. 

Introduce slowly and simultaneously into a flask kept cool, equal 
weights (1 kilogram) of sulphuric acid and pure strong alcohol, the 
latter being maintained in excess, heat for five days to 23°, dilute with 
5 litres of water, saturate with barium (not calcium) carbonate, 
decant and filter. Precipitate the filtrate with sodium carbonate, 
decant, filter, evaporate at 100° to sp. gr. 1°33, and allow to crystallise. 
The crystals (about 1 kilogram) are hexagonal tables, of the formula 
C.H;NaSO, + H.O, permanent in air when pure, soluble in their own 
weight of water at 18°, freely soluble in dilute spirit and glycerin, 
sparingly in absolute alcohol, not at all in ether, decomposed at 180° 
into alcohol and sodium disulphate. In dissolving they decrease the 
temperature 13°. The solution is stable below 120°, has a cool sweetish 
taste, and is three times more powerful as a laxative than sodium 


sulphate. C. G. S. 


Decolorising Action of Nitric Acid on Red Wines. By Fausto 
Sestini (Versuchs-Stationen Organ, xv, 9—13). 


GENUINE red wines of Friuli and the Romagna are quickly decolorised 


by the process of Fantaggini and Cottini, viz., heating 50 c.c. of the 
wine with 6 c.c. nitric acid, sp. gr. 1°38, to 90°—95° C. 

The decoloration is considerably delayed by performing the opera- 
tion in closed vessels, as also by the addition of alcohol, tartaric acid 
or tannic acid. This process for distinguishing between genuine and 


artificially coloured wines is therefore not trustworthy. 


EK. K. 


Aniline Black. By H. Ruetneck (Dingl. Polyt. J., cciii, 485— 
489). 
ANILINE black is obtained by the oxidation of aniline and aniline-oils, 
and is analogous in its mode of formation to the other aniline colouring 
matters. This oxidation is always attended with a molecular conden- 
sation, resulting from the combination of several molecules of aniline 
and toluidine, &c. The same thing occurs undoubtedly in the forma- 
tion of aniline black. Further, these oxidation-products of aniline and 
its homologues, the aniline colouring matters, are always of basic 
nature. The author has found that aniline black is a well defined base, 
and suggests that it might be called Nigraniline, as the base of aniline 
red is named rosaniline. A. Miiller prepares aniline black by warming 
a mixture of 20 grms. potassium chlorate, 40 grms. cupric sulphate, 
16 grms. ammonium chloride, 40 grms. aniline chloride, and 500 c.c. of 
water, to 60°, whereupon the formation of a black quickly follows. The 
author found that an equally beautiful black could be obtained without 
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the use of ammonium chloride. He brought together at the ordinary 
temperature aniline hydrochloride, potassium chlorate, a minute quan- 
tity of cupric chloride, and a sufficient quantity of water. This 
mixture was allowed to evaporate spontaneously, and at the ordinary 
temperature, till, as a sign of the completion of the process, a dry, 
black powder was obtained. Aniline, hydrochloric acid, and potassium 
chlorate were employed in equal weights, and in the black mass obtained, 
unaltered crystals of potassium chlorate were found. In the acid 
aqueous solution, aniline could no longer be detected, but ammonia 
was found. After washing with hot water, the black powder burnt 
without residue. The aniline employed contained toluidine, and fur- 
nished 120°5 per cent. of the washed black powder. 

The colour, as at first communicated to the fabric, appears of a dark 
green, but after treatment with alkalies, this colour changes to dark 
violet. The dark green body is the hydrochloride of the aniline black, 
and the dark violet body the free base itself. With soda or ammonia, 
8°9 per cent. of hydrochloric acid can be extracted, therefore the mole- 
cular weight of the hydrochloride is about 100 x sd 5 = 410, and 
that of the free base 373°5. This base has the power of abstracting the 
acids from the salts of aniline. A small piece of cotton, on which a very 
thin layer of the dark violet colour is brought, is immediately coloured 
green by aniline hydrochloride, even in presence of excess of aniline. 
A piece of cotton, moderately coloured with aniline black is a good test 
for the presence of free acids or alkalies, and the same piece may be 
used several times without losing its colour. When turned green by 
an acid, it should be well washed with distilled water, when it will be 
found to change quickly to violet, in presence of an alkaline solution as 
weak as that found in spring water. The black green body (not 
treated with alkalies) treated with concentrated sulphuric acid, gives 
off hydrochloric acid gas, and yields a violet solution, which on evapo- 
ration leaves a black-green residue, doubtless the sulphate. 

With pure aniline only 114°8 per cent. of aniline-black was obtained 
(against 120°5), and it may be assumed that toluidine enters into the 
composition of the aniline-black molecule. The black obtained was 
of a very poor character, as well as small in quantity. W. S. 


‘Aniline Black. By Joun Licurroor (Dingl. Polyt. J., cliii, 
483—485). 


Tuat the presence of copper in some form is absolutely necessary for 
the formation of aniline black, has been hitherto universally acknow- 
ledged. All black colours believed to be formed without the aid of 
copper really owe their formation to its presence in the vessels in which 
they are prepared, or in the rollers employed in printing. 

Mere traces of copper are sufficient to produce a black colour, but 
the presence of this metal in some quantity is indispensable. Cupric 
sulphate was first used, but for various reasons was subsequently 
replaced by cupric sulphide. 

In order to discover the effect of employing different metals in the 
formation of aniline black, a number of experiments were tried, a 
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basic aniline salt being used. To ascertain if an aniline salt is acid, 
Dale’s magenta paper is recommended, made by soaking ordinary filter 
paper in a weak fuchsine solution. A trace of acid turns the red colour 
yellow. The experimental mixture consisted of aniline hydrochloride 
and ammonium chlorate, thickened with starch. This mixture was 
printed by a wooden roller on well bleached cotton, and whilst the 
fabric was still damp, the following metals were brought in contact 
with it, and allowed to remain so for 15 minutes :—Copper, iron, 
vanadium, uranium, nickel, lead, zinc, antimony, tin, manganese, chro- 
mium, bismuth, arsenic, titanium, tungsten, cadmium, tellurium, 
molybdenum, mercury, silver, gold, platinum, palladium, rhodium, iri- 
dium, aluminium, osmium, cobalt, ruthenium, thallium, magnesium, 
lithium, lanthanum, didymium, erbium, yttrium, selenium, tantalum, 
niobium. After this, the fabric was hung up in a warm and damp 
place for 12 hours, and then passed through an alkaline bath. The 
result was that the best black was obtained with vanadium, next with 
copper, then with uranium, and lastly with iron. All other metals 
give either very little colour or none at all. A sovereign and a shilling 
previously found to have no effect, were shaken in a bag with some 
copper coins, and then placed in contact with the piece of cotton, when 
the sovereign produced a grey, and the shilling an almost black tint. 


Ww. & 


Indulin Blue. By C. PrunpHELLER (Dingl. Polyt. J., eciii, 506). 


Inputin (Dingl. Polyt. J. (1870), excvii, 190) is dissolved with careful 
trituration in water, and is then boiled with 50 to 100 parts of water. 
A bath is made feebly alkaline with borax or soda, the solution of the 
colouring matter is added, and the wool is treated therein at a tempera- 
ture below the boiling point of the solution, till a sample taken out and 
washed in water acidified with sulphuric acid, shows the required 
shade. The whole portion of wool is then taken from the bath, drained, 
washed, and dipped in a boiling solution of sulphuric acid and chloride 
of tin, when the blue colour is quickly developed. After short boiling 
the operation is finished. W. S. 


New Mode of Printing upon Stuffs by Means of Metallic 
Precipitations. By E. Viau (Compt. rend., lxxiv, 486). 


Ir any tissue of cotton, silk, &c., be dipped in a solution of silver 
nitrate, slightly dried, and placed under a stereotyped plate of zinc, 
lead, or copper, the nitrate will be decomposed at the parts where 
contact ensues, and a faithful and indelible image will be imprinted 
upon the stuff. A silvered copper plate, engraved, will impart its 
pattern to stuff so prepared with the greatest precision. The tint of 
the printing can be varied at will from a light grey to a deep black, 
according to the strength of the solution of silver nitrate, and to the 
metal used for precipitation. J.B 


New Photo-lithographic Method (Ding). Polyt. J., 503—504). 


Tue operation described is based on the property of gelatin, even in 
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thin layers, to resist printing ink, and on the fact that this ink is easily 
removed from the lithographic stone. A piece of ordinary gelatin 
paper, such as is used in carbon printing, is made sensitive in the ordi- 
nary manner in a bath of potassium dichromate, and exposed to light 
under the positive intended for lithographing. After exposure, the 
paper is immersed in water for some seconds, laid with the gelatin side 
on a well polished lithographic stone, and the excess of water wiped off. 
Some minutes later water at 36°is poured over it, and the picture is 
thereby developed as usual, the paper being gradually removed by the 
warm water. Warm water is then cautiously poured over the stone, and 
the soluble gelatin is thus removed. The picture being well developed, 
alum water is poured over the stone, and the latter is allowed to dry, 
when the negative obtained should be quite sharply and clearly defined. 
The edges of the stone are now protected with gum, and lithographic 
printing ink is applied. The gelatin is next removed by wiping the 
stone with a flannel soaked in gum-water. A positive of great beauty 
muy finally be obtained, if all conditions have been fulfilled. . 
W. S. 


Pyrophotography. By Dr. O1prmanwn (Dingl. Polyt. J., eciii, 489-— 
491). 


TueE photographic preparation and reproduction of pictures on fusible 
surfaces, with fusible colours, is the principle of this art; and the 
author has applied it on the large scale to monumental mosaic glass 
staining, and for that required for the windows of churches. 


W. 8. 


New Method of Reproducing Drawings. By B. Renavutr 
(Compt. rend., Ixxiv, 1412). 


Tue design being traced with adhesive ink on strong glazed paper, 
bronze powder is dusted over, and adheres to the marks. The drawing 
is now applied to the surface of a sensitized paper, which is blackened 
by the reducing action of the metallic powder. By exposure to the 
vapour of alcohol, the ink of the original can be again rendered adhe- 
sive, and the operation can be thus repeated many times. 

C. G. 8S. 


To Render Cloth and other Material Waterproof, and Protect 
them from Moths. (Dingl. Polyt. J., cciii, 506—507). 


Ten pounps of alum and 10 of lead acetate are dissolved in sufficient 
warm water, and the mixture allowed to stand, till the precipitate of 
lead sulphate has settled down. The clear solution containing alumi- 
nium acetate is poured off, and mixed with 500 measures of water, in 
which dissolved isinglass is stirred up. The articles to be made water- 
proof are steeped in this mixture for 12 hours, after which they are 
dried, and subjected to pressure. Clothing made of such material does 
not interfere with the perspiration of the body. ia 
“~W. S. 


PAPERS READ BEFORE THE CHEMICAL SOCIETY. 


XXX.—COMMUNICATIONS FROM THE LABORATORY OF 
THE LONDON INSTITUTION. 


No. V.—On the Nitration-products of the Dibromophenolsulphonic Acids. 
(First Notice.) 


By Henry E. Arustrronc and Frep. D. Brown. 


‘ltr nitration-products of the dichlorophenolsulphonic acid obtained 
by chlorination of Kekulé’s phenolparasulphonic acid have already 
been described by one of us (this Jowrnal, ix, 1112); in the present 
communication the results of the examination of the corresponding 
brominated compound are stated. 

The products we have obtained are, as was anticipated, the precise 
analogues of those yielded by the chlorinated acid, but several not un- 
interesting observations have been made, showing that, although 
identical in kind, the reactions in the two instances are in several 
respects different in degree. 

It had previously been found (ibid. x, 13) that the chlorodinitro- 
phenol prepared from ordinary a-dinitrophenol was identical with the 
main product of the action of nitric acid on dichlorophenolparasul- 
phonic acid, the corresponding bromo-derivative of «-dinitrophenol has 
therefore been examined and compared with the bromodinitrophenol 
obtained by nitration of the dibromosulpho-acid, with the result that 
they also are identical. 

The phenolsulphonic acid employed was prepared by heating a 
mixture of equal weights of phenol and ordinary concentrated sul- 
phuric acid for 15 hours at 100°, the heating being continued thus long 
in order to ensure the conversion of the phenolmeta- into the phenol- 
pera-sulphonic acid, with what success will afterwards be apparent. 
The product was dissolved in water, and, after the small quantity 
of sulphuric acid present had been removed by lead carbonate, &c., the 
free acid was neutralised by potassium carbonate, and the solution 
evaporated to the crystallising point. The first crystallisation of the 
potassium salt thus prepared was separated from the mother-liquor by 
draining on a vacuum-filter, and afterwards twice recrystallised. Only 
this purified salt was made use of in the following experiments. 

Even when bromine is made to act on an aqueous solution of potas- 
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sium phenolparasulphonate in the proportion necessary to form thie 
monobrominated derivative, the main product consists, as shown by 
Senhofer (Ann. Chem. Pharm., clvi, 102), of potassium dibromophenol- 
sulphonate, a very small proportion only of the monobrominated salt 
being produced; we find that by employing the proportions—2B1, : 
C;H,(OH)SO;K—an almost theoretical yield of dibromophenolsul- 
phonate is obtained. 

Preparation.—The potassium phenolsulphonate is dissolved in water, 
and the bromine is added by small quantities to the cold solution, the 
liquid being constantly agitated. The flask containing the solution 
should be immersed in cold water, in order to prevent the accumula- 
tion of the heat evolved in the reaction. The bromine disappears 
rapidly on agitation, the solution becoming colourless, and it is not 
until almost the whole of the necessary quantity has been added that 
it assumes a permanent yellow colour. The dibromo-salt separates out 
partially, either during the addition of the bromine, or some time after- 
wards, according to the state of concentration of the solution employed. 
It is usually in so finely divided a state, however, that it is a matter of 
extreme difficulty to separate it from the mother-liquor, so that it is 
advisable to heat and to add water until the whole is dissolved; on 
cooling, the potassium salt then crystallises out in needles, and a further 
large quantity is obtained on evaporating the filtrate. 

If care be taken to avoid all rise of temperature on the addition of 
the bromine, the product which separates is entirely soluble in water. 
but if the bromine act on a warm solution, a certain quantity of an 
insoluble substance is produced. This melts to an oil under water 
below 100°; it is readily soluble in aqueous alcohol, from which it 
crystallises in long fine needles melting at about 93°. Analysis 
shows it to be tribromophenol, the melting-point of which is stated io 
be 95°. ; 

*393 grm. of the substance once recrystallised from alcohol gave 
661 grm. AgBr. 

‘3204 grm. of substance from a second preparation twice recrystal- 
lised gave ‘542 orm. AgBr. 

Theory. L II. 
Br; .... 72°50 71:57 71°98 


Senhofer also noticed the formation of a small quantity of a sub- 
stance melting below 100° by the action of bromine on potassium phenol- 
metasulphonate, but states that it was not obtained of constant com- 
position in different experiments. He regards it as a mixture of higher 
brominated benzenes, formed by a secondary reaction—this we are 
much inclined to doubt; evidently the tribromophenol is simply the 
product of the further action of bromine on the dibromophenolsul- 
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phonic acid first formed. We also believe that in our case it was 
formed from a small quantity of meta-salt present in the para-salt we 
employed, since we noticed that a relatively greater amount was ob- 
tained when a salt was acted upon which was known to contain some 
quantity of potassium phenolmetasulphonate. The dibromophenolpara- 
sulphonate does not appear to yield tribromophenol when acted upon 
by bromine at ordinary temperatures. 

Barium Dibromophenolparasulphonate (C;H:.Br.OHSO;)2Ba+2 aq.— 
This salt is readily obtained as a crystalline precipitate on the addition 
of barium chloride to the solution of the above mentioned potassium salt. 
Recrystallised from water it forms long, brilliant white, silky needles, 
which contain two molecules of water, as stated by Senhofer. 

‘7797 orm. of the air-dried salt lost ‘07 erm. H,0 at 140°. 


Theory. : 
2H,0...... 8:26 89 


Sodium Dibromophenolparasulphonate, Cs;H,Br,OHSO;Na + 2 aq.— 
We obtained this salt by the direct action of bromine on a moderately 
dilute cold solution of sodium phenolparasulphonate. It begins to 
separate out towards the close of the reaction in long, brilliant white 
needles, easily soluble in hot, difficultly soluble in cold water. 

18514 grm. of the air dried salt lost ‘180 grm. H,O at 150°. 

1:2338.erm. lost ‘1217 grm. H,O at 170°. 


383 grm. of the anhydrous salt gave 4059 grm. AgBr.* 


4488 - * 3075 grm. BaSQ,. 

3758 ‘ - 0752 grm. Na,SQ,. 
Theory. ‘ II. 

2H.0 .... 9°23 9°72 9°86 
Br....... 45°19 4Ar7 — 
_aerere ‘ 9°03 9°42 -- 
re 6°49 6°48 _ 


Action of Nitric Acid.—One of the objects of the investigation being 
to ascertain whether the action of bromine on phenolparasulphonic acid 
gave rise to the formation of more than one dibrominated-derivative, 
the salt (either potassium or sodium) acted upon by nitric acid in all the 
following experiments was a portion of the total product obtained by 
evaporating the solution to dryness, after the addition of the necessary 
quantity of bromine. 

Action at 0°.—The dry salt was added in small portions at a time to 
nitric acid (sp. gr. 1°36) contained in a flask surrounded by ice, the 
proportion of acid to salt being about two to one. Under these con- 


* A slight loss of bromine was, by accident, incurred in this experiment. 
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ditions mere traces only of bromine were evolved. After standing for 
some hours water was added, and the nitro-product removed by filtra- 
tion. On heating the filtrate, and afterwards leaving it to cool, no 
separation of nitro-product was observed, thus proving the decomposi- 
tion of the sulpho-salt to have been complete. The solid nitro-pro- 
duct was suspended in water, treated with potassium carbonate, and the 
mixture of potassium salts separated by fractional crystallisation. It 
was thus found to consist in the main of (a) dibromonitrophenol melting 
at 132° (uncorrected), together with small quantities of an isomeric 
body (c) melting at 117°5°, of bromodinitrophenol (b) melting at 117°, 


. and of the potassium salt of a bromonitrophenolsulphonic acid (d). 


Action at higher Temperatwres.—If the salt is added gradually to nitric 
acid at the ordinary atmospheric temperatures, and the precaution is 
taken to avoid too great an accumulation of heat by occasionally 
plunging the flask into cold water, a considerable amount of bromine 
is set free, but the product still contains a very large quantity of the 
above dibromonitrophenol (melting point 132°) ; proportionately more 
of the dinitrobromophenol is obtained; the same relative proportion of 
of the isomeric dibromonitrophenol (melting point 117°5°), and little 
or no bromonitrophenolsulphonic acid. 

By the action of a more concentrated acid (sp. gr. 1:42) under the 
same conditions, a much greater proportion of bromodinitrophenol is 
produced, but it is not possible in this way to convert the whole of the 
dibromonitrophenol (melting point 132°) into bromodinitrophenol, 
without at the same time risking the conversion of more or less of the 
latter substance into trinitrophenol. 

Our observations lead us to conclude that certainly less heat is 
evolved by the action of nitric acid on potassium dibromophenolpara- 
sulphonate than on the corresponding dichlorinated compound. On the 
other hand, the bromo-salt is entirely decomposed by nitric acid at 0°, 
whereas a certain proportion of the chlorinated sulpho-salt always 
escaped decomposition ; at that. temperature a comparatively small 
quantity of the dibromonitrophenol undergoes conversion into bromodi- 
nitrophenol by the further action of the nitric acid; a much larger pro- 
portion of the corresponding dichloronitrophenol was converted into 
chlorodinitrophenol, which may doubtless be attributed to the greater 
amount of heat evolved in the reaction. By the further action of nitric acid, 
bromodinitrophenol may be converted with moderate ease into trinitro- 
phenol; the corresponding chlorodinitrophenol yields little or no trini- 
trophenol ; it is not attacked by moderately concentrated nitric acid in 
the cold, and is entirely decomposed by the strongest acid on warming. 

Analogous products therefore are obtained by the action of nitric 
acid upon the dichloro- and dibromo-phenolsulphonic acids prepared 
from the product of the action of sulphuric acid on phenol; the two 
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differ only in that they are decomposed with unequal degrees of readi- 
ness. 

(a.) Dibromonitrophencl, C;sH:Br.NO.0H (melting point 132°).— 
There is no doubt that our product is identical with the dibromorthoni- 
trophenol obtained by Brunck (Zeitschr. f. Chem. [2], iii, 204) by the 
action of bromine on orthonitrophenol. He states, however, that it 
melts at 141°, and is decomposed a few degrees higher; we find the 
melting point as above, but that decomposition occurs, with evolution 
of nitric oxide,* immediately on fusion ; water is also given off and a 
brown, friable mass remains, from which at a higher temperature smali 
white shining crystals sublime. 

Brunck describes two potassium derivatives of this phenol, one of 
which is anhydrous, and crystallises in tufts of orange yellow needles ; 
the second, containing 2 molecules of water forms pale-yellow plates. 
We also have obtained two salts, the one anhydrous and deep orange- 
yellow, the second containing 2 molecules of water, but crystallised 
in long yellow prismatic needles, or on slow evaporation of a dilute 
solution in large prismatic crystals. 

We have observed the formation of Braunck’s second salt from 
impure solutions, but it has always yielded needles on recrystallisation. 
The second salt gave the following numbers on analysis :— 

1°8556 grm. lost -1848 grm. H;O 
6137 germ. thus dried gave *1599 grm. K,SQ,. 


Theory. i. 
2H.,0.... 9-7 9-9 
| errr 11°66 11°69 


The phenol obtained from the above potassium salts by decomposi- 
tion with dilute nitric acid, is of a pure white colour when freshly 


precipitated ; it is very insoluble in water. 
3599 grm. gave “4535 orm. AgBr. 


(b.) Dinitrobromophenol, C;H,Br(NO.).OH. (melting point 117°).— 
This body, the main product of the action of nitric acid (sp. gr. 1°42) 
on dibromophenolparasulphonic acid at somewhat elevated tempera- 
tures (50°—80°), crystallises from boiling water, in which, however, 
it is only slightly soluble, on cooling, in short, fine, almost colourless 
needles. 


‘3299 orm. gave ‘2383 grm. AgBr. 


* Experiments are in progress to determine the amount of gas evolved, and its 


composition, 
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Theory. I. 
BP wins 30°41 30°73 
Potassium Derivative, C-H.Br(NO:),-0OK + Agq.— Brilliant yellow, 
flat needles moderately soluble in hot, difficultly soluble in cold 
water. 
10865 grm. lost ‘0597 grm. OH, at 140°. 
‘4729 grm. thus dried gave °1357 grm. K.SQ\. 


Theory. i. 
Tad. ... 5°6 5°49 
, ae 12°95 12°88 


Barium Derivative (CsH,Br(NO,).0).Ba+4—5aq.—This salt is very 
difficultly soluble in cold water. It crystallises in short needles of a 
more or less deep yellow colour, according to the state of concentration 
and temperature of the solution from which: it separates ; this difference 
in colour corresponds to a difference in the amount of water of crystal- 
lisation, thus one sample was found to lose 11°3 per cent. of water on 
drying at 180°, whilst a second, darker coloured sample lost only 10°18 
per cent. By calculation, a loss of 9°8 per cent. corresponds to 4 mole- 
cules, a loss of 11°9 per cent. to 5 molecules. 

Caleiun Derivative (C>H.Br(NO.)20).Ca + 7 — 8aq.—The salt 
containing 7 molecules of water separates from a hot concentrated 
solution on cooling in brilliant, deep orange-coloured, rhombic 
plates; the filtrate from these crystals deposits the second salt in 
the form of short, yellow needles, difficultly soluble in cold water. 
[f the first salt be allowed to remain in the solution, it is gradually 
converted into the second; indeed the tendency to undergo this 
change is so great, that it is -extremely difficult to obtain the for- 
mer in a state of purity. A sample rapidly dried between folds of 
bibulous paper lost 18°2 per cent. HO on drying at 180°; a second 
similarly prepared, lost 18°4 per cent. The calculated loss correspond- 
ing to 7 molecules is 18°2 per cent.; to 8 molecules 20°3 per cent. 
A quantity of the yellow salt lost 20°3 per cent. of H,O at 180°. The 
above-described behaviour is peculiarly characteristic, and may be 
employed with great advantage as a means of recognising the presence 
of the dinitrobromophenol in question. 

The action of bromine on ordinary dinitrophenol has already becu 
studied by Laurent (Kekulé’s Lehrbuch., iii, 56): he obtained a bromo- 
dinitrophenol melting at 110°. We have repeated his experiments, 
and can confirm his observations, with the one exception that we find 
the melting point to be 117°. The bromodinitrophenol thus prepared 
is identical in all particulars with the above described; the calcium 
salts of the two products behave in exactly the same manner. 

Dinitrophenol was digested with an excess of bromine in a retort on 
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the water-bath so long as hydrobromic acid was evolved ; the excess of 
bromine was then distilled off, and the product purified by recrystal- 
lisation of its potassium salt. 
The purific.! salt gave the following numbers on analysis : — 
9552 erm. lost ‘0532 grm. OH, at 140° 
‘3078 grm. thus dried gave ‘0887 grm. K,S0Q,. 


Theory. . 
H.O. oo 36 5°5 
| rer 12°95 12°95 


The phenol obtained by decomposition of this salt with dilute nitric 
ero 


acid exhibited the constant melting point of 117°—117°5°. 
570 orm. gave *4055 grm. AgBr. 


Theory. I. 
a wee 30°41 30°27 


A barium salt prepared from it lost 10°18 per cent. of water at 180°, 
Of the two calcium salts obtained, a quantity of the yellow (second) 
salt lost 20°1 per cent. of water on drying; the orange salt on one 
oecasion was very rapidly dricd by pressing between folds of paper, 
and lost only 16°05 per cent. of water on heating; other specimens 
lost from 18 to 19 per cent. This would seem to render it probable 
that the orange salt, when it first separates from the solution, contains 
less than 7 molecules of water. 

(c.) Dibromonitrophenol, C;H,.Br,NO,0H (melting point 117°5°).— 
This body was always obtained in relatively the same, though small pro- 
portion, whatever the conditions of temperature, and the strength of acid 
employed. It is identical with the product of the direct action of nitric 
acid on ordinary dibromophenol. We are therefore led to conclude, as 
in the case (this Journal, ix, 1120) of the corresponding dichloronitro- 
phenol (melting point 125°) obtained by nitration of dichlorophenol- 
sulphonic acid, that it is formed from a small quantity of dibromo- 
phenolmetasulphonate. If this be so, it is evident that the phenol- 
sulphonic acid employed contained a certain quantity of phenolmeta- 
sulphonic acid, the which, notwithstanding the long continued heating, 
lad escaped conversion into the isomeric para-acid. 

The following analysis of the above nitro-product was made :— 

3955 grm. gave ‘4948 germ. Ag Br. 

Theory. I. 
ET «ses 53°87 53°50 


The potassium derivative crystallises in anhydrous crimson needles, 
which exhibit, more especially when seen, floating in the solution, a 
magnificent metallic green lustre. 


864 ARMSTRONG AND BROWN ON THE NITRATION-PRODUCTS. 


(d.) a-Bromonitrophenolsulphonic Acid, CsH.BrNO,0H(SO;H). 


The mono-potassium salt of this acid crystallises in flat, yellow, silky 
needles, very soluble in hot water, moderately soluble in cold. It is 
anhydrous. 

‘4396 grm. gave ‘335 grm. BaSQ, and ‘278 grm. AgBr. 

I. 
10°46 
26°91 


The dipotassium salt, which crystallises in orange plates, is extremely 
soluble even in cold water. 

B-Bromonitrophenolsulphonic Acid, CsH.BrNO,0H(SO;H). 

On one occasion, on converting the total nitro-product obtained by 
the action of nitric acid at 0° on a quantity of 100 grms. of potassium 
dibromophenolsulphonate into potassium salts, a small residue (about 
2 grms.) remained on the filter through which the solution was passed. 
This was first exhausted with alcohol, by which, however, but little 
was extracted, and then with boiling water, in which the greater part 
dissolved. The solution assumed a deep red colour on the addition of 
potassium carbonate, and carbonic anhydride was set free ; on evaporat- 
ing to a small bulk, and allowing to stand, a crystallisation of brilliant 
red needles was obtained. The latter dissolved in water gave, on the 
addition of acetic acid, a precipitate of short yellow needles, which are 
the monopotassium salt of an isomeric bromonitrophenolsulphonic acid. 

Several suppositions may be made as to the origin of this body: 
either it is formed from the dibromophenolparasulphonate, from whicl: 
the isomeric a-compound is undoubtedly derived, or from the isomeric 
dibromophenolmetasulphonate ; or it owes its origin, and we are in- 
clined to consider this the most probable, to the presence of a small 
quantity of a potassium monobromophenolsulphonate. 


In his paper on the nitrochlorophenols, Petersen (Ann. Chew. 
Pharm., clvii, 182) discusses the relations between the melting points 
of corresponding chlorinated and brominated nitrophenols, and comes 
to the conclusion that the melting points of the former are from 
3° to 4° higher than those of the latter. 

He compares Laurent’s bromodinitrophenol (m. p. 110°) with a 
chlorodinitrophenol melting at 114°. Faust’s experiments and our 
own prove, however, that it corresponds to the chlorodinitrophenol 
melting at 110°—111°, and we have also shown in the above that 117 
(approximately) is the true melting point. 

Petersen also takes the melting point of dibromorthonitropheno! 
as at 141°, whereas we believe it to be much lower (132°). 
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The supposed relation, therefore, does not exist, as will be evident 
from the following comparison :— 


Derivatives of Orthonitrophenol. Derivatives of Nitrophenol. 
Bromorthonitrophenol ........ Bromonitrophenol 
Chlororthonitrophenol ........ Chloronitrophenol............ 


Dibromorthonitrophenol F Dibromonitrophenol.......... 
Dichlororthonitrophenol ...... 12: Dichloronitrophenol.......... 


Nitrobromorthonitrophenol .... Nitrobromonitrophenol 
Nitrochlororthonitrophenol .... ic Nitrochloronitrophenol........ 


There is an evident relation, however, between the melting points of 
corresponding chloro- and bromo- phenols derived from the same parent 
compound, which indeed appears extremely probable on a priori 
grounds. More than this cannot be said, since the above numbers 
are but approximate. We hope, by extending our experiments, to 
obtain further evidence as to the nature of the relation. 


V1.—On Bromophenoldisulphonic Acid: tts behaviour towards Nitric 
Acid and Bromine. 


By Henry E. ARMSTRONG. ° 


HxpeRIMENY shows, as indeed appeared probable from the beginning, 
that the first action of bromine on phenoldisulphonic acid is to substi- 
tute hydrogen, and so to form a monobromophenoldisulphonic acid, 
which by the further action of bromine is converted successively into 
dibromophenolsulphonic acid and into tribromophenol. 

In preparing potassium phenoldisulphonate, the slight modification 
of Kekulé’s method described by Engelhardt and Latschinoff 
(Zeitschr. f. Chem. [2], iv, 270) was adopted. 

Action of Bromine.—A cold moderately dilute solution of potassium 
phenoldisulphonate was treated with bromine in the proportion requi- 
site to form the monobrominated derivative: the solution is at first 
coloured yellow, but the bromine disappears rapidly on shaking. After 
standing for some hours, crystals are deposited, and a further quantity 
is obtained on evaporating the solution. 
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That the product is the expected potassium bromophenoldisulphonate 
is shown by the following analysis :— 

‘3196 grm. gave (1477 grm. AgBr and ‘397 grm. BaSQ,. 

‘2406 grm. gave ‘0994 grm. K.SO,. 


I. 
19°66 
17°05 
18°49 

This salt is very soluble in hot, and moderately soluble in cold water. 
Barium chloride produces no precipitate with it, except in very concen- 
trated solutions. It crystallises either in needles or in tufts of short 
flat blades, which rapidly disintegrate to a snow-white anhydrous 
powder on exposure to the air. 

It is violently acted upon by nitric acid (sp. gr. 1°36) and unless 
precaution be taken, is for the greater part converted into trinitrophenol. 
By gradually adding the dry salt to the well cooled acid, it is converted 
into bromodinitrophenol, identical with the product of the action of bro- 
mine on dinitrophenol, as was proved by the identity of melting point 
(117°) and crystalline form of the phenols from the two sources; by the 
appearance of the potassium derivative; and more especially by the 
characteristic separation of the calcium derivative from a hot saturated 
solution in orange coloured rhombic plates, and from the cold dilute 
solution in yellow needles. 

3429 orm. gave °2456 erm. AgBr. 


Theory. Z 
Be sass 50°41 30°47 


By the action of carefully cooled nitric acid somewhat less concen- 
trated than the above, the bromophenoldisulphonate is only partially 
converted into bromodinitrophenol; a considerable portion is so acted 
upon that KSO, is replaced by NO:, thus forming a potassium bromo- 
nitrophenolsulphonate. ‘This is readily separated, after removing the 
excess of nitric acid by filtration and washing on a vacuum-filter with 
cold water, by digesting the mixed product with hot water, which dis- 
solves the sulpho-salt and but very little bromodinitrophenol. It 
crystallises in short pale yellow needles, quite different in appearance 
from the potassium «-bromonitrophenolsulphonate obtained by nitration 
of potassium dibromophenolparasulphonate. It is also, I believe, isomeric 
with the potassium 8-bromonitrophenolsulphonate, and may therefore be 
termed provisionally potassium y-bromonitrophenolsulphonate. 

A complete analysis of this salt was not made. Judging from the 
bromine and sulphur determinations, however, it contains one molecule 
of water of crystallisation— 


ITS BEHAVIOUR TOWARDS NITRIC ACID AND BROMINE. 


3675 grm. gave ‘2182 grm. AgBr and ‘259 grm. BaSQ,. 


C,;H.BrNO,0H(SO;K) + aq. i 
Br .... 25°31 25°26 
Be oo oe 10°12 9°67 


The dipotassium salt crystallises in short bright-red needles. 


A small quantity of a dibromonitrophenol (melting point 117°5°) 
yielding a deep red potassium derivative was always obtained, toge- 
ther with the above-mentioned nitro-products. The formation of 
this body appeared to show that potassium bromophenoldisulphonate 
was converted by the further action of bromine into potassium dibro- 
mophenolsulphonate. 

This proves on examination to be the case. A weighed quantity 
(409 parts) of pure potassium bromophenoldisulphonate was dissolved 
in water, and the well cooled solution treated with bromine (160 parts) 
which disappeared rapidly on shaking. On standing, a small quantity of 
tribromophenol separated; this was removed by filtration, the solution 
evaporated to dryness, and the residue at once acted upon by nitric 
neid. The nitro-product consisted chiefly of dibromonitrophenol 
(melting point, 117°°5) yielding the characteristic red potassium salt, 
together with a small quantity of dinitrobromophenol (melting point, 
117), evidently the nitro-product of the bromodisulpho-salt which, 
owing to the formation of some tribromopkenol, had escaped the action 
of bromine. 

In the previous communication the conclusion has been drawn that 
the dibromonitrophenol iu question is the nitration-product of dibromo- 
phenolmetasulphonic acid; consequently the above observation shows 
that bromophenoldisulphonie acid is converted into dibromophenol- 
uictasulphonic acid by the action of bromine, and it is therefore probable 
that the potassium y-bromonitrophenolsulphonate above described is 
also a phenolinetasulphonic acid derivative. 

Many instances are known of the conversion of isomcric substitution- 
compounds into the same higher substitution-compounds by the action 
of the same agent ; and it may fairly be asked, can no rule be given 
which shall enable us to predict the nature of the product which results 
when in such a case the higher substitution-compound is submitted to 
i reverse action, and is reduced to the lower—will the compound C, 
into which the isomeric bodies A and B are alike convertible, yield A 
ov B when reconverted ? 


Although we have comparatively little evidence on this point, all that 
which we possess tends, I believe, in the same direction, as shown by the 
following examples :— 


1. On nitration of toluene, two isomeric mononitrotoluenes are 
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obtained, viz., orthonitrotoluene* (liquid) and -paranitrotoluene (melting 
point, 54°), both of which yield the same dinitrotoluene on further 
nitration. By partially reducing this dinitrotoluene with ammonium 
sulphide, converting the nitrate of the amidonitrotoluene into diazo- 
nitrotoluene nitrate, and acting upon this by absolute alcohol, it is 
reconverted into orthonitrotoluene (Beilstein and Kuhlberg, Ann. Cheinv. 
Pharm., clv, 13). ; 

2. The two modifications of nitrophenol, orthonitrophenol (melting 
point, 110°) and metanitropheno] (melting point, 45°) are convertible 
into the same dinitrophenol ; if this be reduced to amidonitrophenol, 
and the diazonitrophenol obtained from the latter be acted upon by 
hydriodic acid, an iodonitrophenol is produced, identical with the pro- 
duct of the action of iodine on orthonitrophenol (Korner, Zeitschr. 7. 
Chem. [2] iv, 324). 

3. Dinitrophenol and chlorine give chlorodinitrophenol (melting 
point, 110°—111°), from which, by the above series (Example 2) of 
reactions, NO, may be removed and replaced by H; the chloronitro- 
phenol thus obtained is identical with the product of the action of chlo- 
rine on orthonitrophenol. (Faust, this Jowrnal [2] x, 62; Armstrong, 
bid. x, 14). 

If the existence of three series of isomeric di-derivatives of benzene— 
and of isomerides generally—be regarded as a consequence of the expen- 
diture of different amounts of force in the reactions by which the iso- 
merides are formed, and if for the nonce it be assumed that least force 
is expended in the formation of compounds of the ortho-series, the 
greatest amount in that of para-derivatives, and an intermediate amount 
in the case of meta-derivatives, or, in other words, that the so-called 
ortho-derivatives are bodies of higher potential energy than cither the 
corresponding meta- or pava-derivatives, then the above quoted reactions 
appear to show that, given a compound CU, capable of being formed 
from either of two isomerides A and B, this compound C will be recon- 
verted on reduction into the body A, if A be an ortho- and B a meta- 
or para-derivative, or if A be a meta- and B a para-derivative: that is 
to say, that the body A will be obtained on reduction ifin the formation 
of A less force has been expended than in the formation of B.t+ 

The conversion of bromophenoldisulphonic acid into dibromophenol- 
metasulphonic acid previously described is obviously in accordance with 


* Usually termed metunitrotoluene ; v. Meyer’s cxperiments (Ann. Chem. Pharin., 
clvi, 265, and clix, 1), show, however, that the so-called meta-derivatives of toluenc 
are really members of the phthalic acid, or ortho-series. Compare also Fittig, 
Zeitschr. f. Chem. [2], vii, 179 and 587. 

+ I propose to discuss this subject, and my reasons for adopting the above cx- 
planation of isomerism, fully in a future communication, so soon as a serics of 
experiments bearing on the question are completed. 
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this statement. The conditions under‘which phenol is converted into 
phenolmeta- and phenolpara-sulphonic acids show that there is a greater 
expenditure of force in the formation of the latter. 

Two classes of reactions only have been discussed in the foregoing: 
the reduction of nitro-compounds by Griess’s method, and the reduction 
of sulpho-acids by bromine; it is possible that in other classes of 
reactions, the relation, if that above pointed out be not apparent only, 
may be of a different order. 

It is hoped that the further investigation of the disulpho-acids will 
lead to useful results bearing on this question. I propose in the first 
place to examine the phenoldisulphonic acid which, according to 
Mr. Duppa, is obtained by heating salicylic acid with an excess of 
sulphuric acid to 180°. 

My acknowledgment is due to my friend Mr. Elltoft, for the 
manner in which he has interested himself in preparing many of the 
above described compounds. 


VIL.—On the Formation of Substituted Nitrophenolsulphonie Acids. 
By Hexry E. Armsrrone and Frep. D. Brown. 


ALL attempts to convert the chlorinated nitrophenols by double decom- 
position with ammonia, &c., into compounds of other series having 
proved unsuccessful, we were induced to commence the examination of 
corresponding iodo-compounds, on the assumption warranted by general 
experience, that they would prove more manageable bodies. Moreover, 
our knowledge of the iodonitrophenols is almost xl, so that considerable 
interest attaches to their examination on this account alone. A third 
and indeed chief motive which urged us to make the investigation was 
to compare the action of iodine with that of chlorine and bromine, and 
the iodophenol-derivatives generally with the better known chlorinated 
and brominated compounds. 

It appears highly probable that, at least in some imstances, iodine 
which has a so much lower reactive energy than either chlorine or 
bromine, will differ considerably in its action from either of the latter, 
indeed the experiments of Korner (Zeitschr. f. Chem. [2], iv, 322), 
and those of Hlasiwetz and Weselsky (Deut. Chem. Ges. Ber., ii, 522) 
already furnish evidence of the anomalous behaviour of iodine; thus 
by its action on phenol in presence of iodic acid (in aqueous solution) 
according to the former observer, a mixture of ortho- and meta-iodo- 
phenols is formed, whereas Hlasiwetz and Weselsky state that in 
presence of mercuric oxide (and in alcoholic solution) the chief product 


is paraiodophenol. 
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At the commencement of our experiments in this direction we were 
so fortunate as to make certain observations which, although they have 
for the moment somewhat diverted our attention from the main object 
in view, possess considerable interest as showing the influence of change 
of condition on the course of chemical action. 

It has been shown by Schmidt and Glutz (Deut. Chem. Ces. 
Ber., 11, 51) that when a current of chlorine is passed into an aqueous 
solution of sodium nitrophenolsulphonate dichloronitrophenol (melting 
point 121°5°) is produced. 

Substituting bromine for chlorine we have obtained analogous 
results: a yellow precipitate is at once thrown down on the addition of 
bromine to an aqueous solution of potassium nitrophenolsulphonate, con- 
sisting of the corresponding dibromonitrophenol (melting point 117°5°), 
identical with the product of the action of nitric acid on ordinary 
dibromophenol. 

‘5400 grm. gave *6849 orm. AgBr. 


Theory. I. 
a even as als D397 


We expected, therefore, that iodine would yield the corresponding 
di-iodonitrophenol ; but thinking that its insolubility in water would 
militate against the success of the experiment, an alcoholic solution of 
nitrophenolsulphonic acid* was employed. In order, however, to with- 
draw the hydriodic acid formed from the sphere of action, Hlasiwetz 
and Weselsky’s method was adopted, and after each addition of 
iodine a smal] quantity of dry, finely powdered mercuric oxide was 
introduced. ; 

The iodine disappeared slowly on agitation, and the solution became 
perceptibly warm, but after an amount slightly in excess of that 
required by the proportion, I, : C;H;.NO,..OH.SO;H, had been added. 
the colour communicated to the solution by the iodine ceased to dis- 
appear on shaking. On distilling off the alcohol in the water-bath, 
after removing the mercuric iodide and excess of mercuric oxide by 
filtration, a small quantity of iodine passed over with it. The addition 
of water to the residue caused the separation of traces of a brown 
crystalline substance, which proved to be a mixture of iodine and 
di-iodonitrophenol. On treating the filtrate with potassium carbonate, 
pale yellow crystalline scales, much resembling chloranil in appearance, 
separated out to such an extent that the solution became almost solid. 
These were collected on a vacuum filter, recrystallised from hot water. 
dried at 100°, and analysed. 


* Prepared by acting upon volatile nitrophenol with SO;HCl. This Journal. 
ix, 175. 


OF SUBSTITUTED NITROPHENOLSULPHONIC ACIDS. 


‘5427 germ. gave ‘3319 grm. Ag, and ‘3456 grm. BaSQ,. 
‘4665 grm. gave ‘1047 grm. K.S0O,. 
‘3369 germ. gave ‘0762 grm. K.SO,. 
C,H-INO,OHSO,K. L U1. 
33°15 33°05 — 
8°35 8°77 — 
10:20 10°07 10°15 


The action of iodine, therefore, on an alcoholic solution of nitro- 
phenolsulphonic acid in presence of mercuric oxide gives rise to the 
formation of an iodonitrophenolsulphonic acid, according to the equa- 
tion :— 


2C,H,NO.OHSO;H + 21, + HgO = 2C,H,INO.OHSO,H 
4+ Hel, + OH. 


The above potassium salt is readily soluble in boiling water, but 
slightly soluble in cold water; it crystallises in short fine needles, 
united in groups; the air-dried salt is anhydrous. It dissolves in a 
solution of potassium carbonate with effervescence, forming a deep 
red-yellow liquid, from which the dipotassium salt may be obtained 
on evaporation. This salt when finely divided has a bright red colour, 
but the larger crystals obtained on allowing a solution to evaporate 
spontaneously are of a very deep red colour, and consist apparently of 
rhombic prisms. These crystals are anhydrous. 

7825 orm. gave 3283 grm. K.SO,:— 

Theory. i. 
18°56 18°83 

On the addition of barium chloride to a moderately dilute solution 
of the mono-potassium salt, barium iodonitrophenolsulphonate is pre- 
cipitated in the form of pale-yellow, silky needles, containing, four 
molecules of water of crystallisation. 

8428 grm. lost ‘0576 grm. H,O at 180° :— 

Theory. 1. 
73 6°85 

On exposure to the air, this salt loses its lustre, evidently owing to 
loss of water of crystallisation. 

The action of iodine on an aqueous solution of nitrophenolsulphonic 
acid also gives rise to the formation of mono-iodonitrophenolsulphonic 
acid, but owing to the insolubility of iodine in water, the reaction 
takes place with extreme slowness. As in the former experiment 
mere traces only of di-iodonitrophenol were produced, and there would 
seem to be little tendency to form this compound, even by the action of 
an excess of iodine either in alcoholic or in aqueous solution. 


872 ARMSTRONG AND BROWN ON THE FORMATION, ETC. 


Before the action of iodine in aqueous solution had been examined, it 
was thought that perhaps the employment of alcohol as solvent had 
influenced the formation of the monoiodo-compound, and preliminary 
experiments as to the action of chlorine and bromine under like con- 
ditions were instituted in order to obtain evidence on this point. 

The results show that, although in the case of iodine the solvent 
simply influences the rate of action by increasing the solubility of the 
iodine, this solvent does exercise an influence on the course of the 
action when chlorine or bromine are the agents. 

By acting upon carefully cooled alcoholic solutions of nitrophenol- 
sulphonic acid with bromine and chlorine respectively, we have suc- 
ceeded in obtaining monobromo- and monochloronitrophenolsulphonic 
acids. The monopotassium salt of the former crystallises in pale- 
yellow needles ; its di-potassium salt in bright-red needles closely re- 
sembling the corresponding salt of the y-bromonitrophenolsulphonic 
acid, described in the previous communication. 

The chloronitrophenolsulphonic acid is isomeric with the similar 
compound formed by nitration of dichlorophenolparasulphonic acid 
(this Journal, ix, 1118); its dipotassium salt forms small orange- 
yellow, sharply defined prismatic needles totally different from the 
corresponding salt of the latter acid. 

At present we have not. yet examined these bodies in detail, but pro- 
pose to do so. Their formation shows clearly, however, that the 
formation of dichloro- or dibromo-nitrophenol from an aqueous solu- 
tion of nitrophenolsulphonic acid by the action of chlorine or bromine, 
is preceded by that of monochloro- and monobromo-nitrophenolsul- 
phonic acids. 

It is well known that anthracene cannot be nitrated by the action of 
aqueous nitric acid, whereas hy Bolley’s method of nitration in 
alcoholic solution, it readily yields mono- and di-nitroanthracene. 
Similarly by acting upon an alcoholic solution of 6-naphthol by nitric 
acid, Wallach and Wichelhaus (Deut. Chem. Ges. Bev., iii, 846) 
were able to obtain dinitro-@-naphthol, all other methods having 
failed. Again, Griess has shown (Ann. Chem. Phavin., cliv, 202) that 
an aqueous solution of ammonium trinitrophenol is easily reduced to 
diamidonitrophenol, whereas in alcoholic solution the reduction stops 
so soon as amidodinitrophenol is formed. All these are instances 
parallel with the above, and show clearly the influence which change 
of condition has on the course of chemical change. 
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Physical Chemistry. 


The Primary Spectrum of Iodine. By G. SaLer (Compt. 


rend., Ixxy, 76). 


By employing tubes, “a gaines,” the author, by means of a current of 
weak tension, has succeeded in obtaining the primary spectrum of 
iodine exactly corresponding to the absorption spectrum of this 
element. Being especially developed in the blue and indigo, the 
colours which stand nearest to the characteristic colour of iodine, this 
spectrum can scarcely be attributed to the presence of an impurity. It 
seems therefore to afford a strong argument in favour of Pluecker’s 
theory of ‘‘ multiple spectra.” 


R. S. 


Effects of Slow Actions prolonged for a number of Years. 
By Becqueret (Compt. rend., Ixxy, 52). 


Metatiic, alkaline, and acid solutions were allowed to act upon each 
other for a number of years, being bronght into direct contact within 
hermetically sealed glass vessels, or separated from each other by 
cracked tubes, or by porous earthenware. 

When solutions of gold and of potassium plumbate were made to act 
upon each other in an electro-capillary apparatus, metallic gold was 
deposited on one side and red lead on the other side of the partition. 

Among the products formed within hermetically sealed vessels, 
opened only after the lapse of twenty years, the most remarkable 
were :—(1.) Arragonite crystals, by contact of gypsum with solution 
of potassium bicarbonate. (2.) Rhombohedral crystals of calcium car- 
bonate, by contact of gypsum with sodium carbonate. (3.) Crystals of 
calcium arsenite, almost as beautiful as those found in nature. 
(4.) Crystals of the double sulphate of calcium and potassium, by con- 
tact of potassium aluminate with gypsum. (5.) Crystals of lead car- 
bonate, by contact of pieces of galena with potassium bicarbonate. 
(6.) Crystalline scales of hydrated lead carbonate, by contact of 
calespar and potassium plumbate. 

On immersing porous plates of calespar, 1 centimeter thick, into a 
solution of cupric nitrate, and transferring them, with the cuprous 
nitrate formed within them, into a solution of potassium bicarbonate, 
it was found that the plates, without having changed their structure; 
were converted into malachite. In order to allow the solutions to 
penetrate thoroughly into the interior of the plates, the carbonic acid 
and liquid compounds formed had to be removed from the pores by 
operating in vacuo. 


R. §. 
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Theory of the Explosion of Detonating Compounds. By P. 
Cuampion and H. Petter (Compt. rend., Ixxv, 110—114). 


'n1s paper describes a series of experiments undertaken with the 
object of following out Abel’s theory, that for the explosion of deto- 
nating compounds acertain kind of mechanical excitement is necessary, 
the nature of which depends on the nature of the compound itself. 
The experiments made tend to show that at least in certain cases the 
heat and the shock of an explosion at a distance operate in producing 
i Second explosion only by producing a certain vibratory motion, which 
is obtainable by other means. 

The first experiments tried were on explosions produced by means of 
i previous explosion at a distunce. The detonator employed was iodide 
of nitrogen, which the authors found particularly suitable for delicate 
experiments. A tube, at first over two meters, and afterwards seven 
metres long, was constructed of two lengths joined together by a paper 
band. Small quantities of the iodide were placed at each end, and it 
was found that an explosion produced at one end of the tube immediately 
caused the explosion of the iodide at the other end. To determine 
whether the second explosion was caused by the pressure of the air in 
the tube due to the sudden production of gas by the first explosion, a 
light pith ball pendulum was suspended within the tube, and trials 
with this indicator completely negatived the idea that this was possible. 
If in the experiments described the tubes are not joined together by 
the paper band, but separated by an interval of five or six millimeters, 
the second explosion is not produced, or can only be obtained by using 
« comparatively large quantity of the iodide for the first explosion. 

After this, experiments were tried on producing explosion by means 
of other kinds of excitement. Iodide of nitrogen was fastened by 
means of a morsel of gold-beater’s skin to the strings of a thorough-bass 
violin. It was found, on bowing the strings, that the iodide which was 
placed on the two lower strings did not explode, while that placed 
on the string giving the highest note exploded instantly on being 
touched with the bow. On trial it was found that the lowest number 
of vibrations that would produce an explosion was about 60* per 
second. 

Experiments were also made with the vibrations of metallic plates 
and with two small Chinese gongs. The result was the same. Vibra- 
tions that gave deep sounds had no effect ; but those giving the higher 
sounds readily produced an explosion. 

The experiments above described illustrate the effect of vibrations in 
causing explosion of a detonator. The following show that heat, unless 
it is accompanied with mechanical vibrations of the proper kind, does 
not produce explosion with readiness. 

Iodide of nitrogen was placed at the focus of a parabolic mirror, and 
at the focus of a second similar mirror, nitroglycerin, fulminate of 
mercury, and gunpowder were exploded. The quantity of nitroglycerin 
necessary to cause the explosion of the iodide of nitrogen in the other 


* According to ordinary English reckoning, 30 per sec. The French count half 
vibrations instead of complete vibrations from one end of the range to the other, and 
back again.—J. T. B. 
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focus was determined ; and it was found that as much powder was re- 
quired as would produce ten times the heat given out in the burning of 
the required quantity of nitroglycerin. The mirrors were afterwards 
covered with lamp-black, and then even this large quantity of powder 
would not cause the iodide of nitrogen to explode. On the other hand, 
the lamp-black covering did not in the least prevent the nitroglycerin 
in one focus from exploding the iodide of nitrogen in the other. 

From these experiments the authors conclude that the cause of the 
explosions of detonants produced by influence is generally a kind of 
vibratory motion, and that the nature of the motion necessary depends 
upon the nature of the explosive. 


s. TB 


A New Sensitive Singing Flame. By W. E. Gryrr (Am. J. of 
Sci. [8], iii, 340—342). 


Mr. Gryer describes a method of modifying the sensitive flame of 
Mr. Bang, mentioned in Nature, Nov. 2, 1871. Mr. Bang places a 
piece of wire gauze four inches above a very fine burner, and lights the 
gas above the gauze. He thus produces a very sensitive flame. 
Mr. Geyer adds to this a tube which rests upon the gauze, and encloses 
the flame. By altering the distance of the tube and gauze from the 
burner, a flame of extraordinary sensitiveness is obtained. It may also 
be made by proper adjustment either to roar continuously, or to roar 


when excited by external noises, or it may be merely a silent sensitive 
flame. oS a a 


Constitution of Acid Salts in Solution. By M. Berrugor 
(Compt. rend., Ixxv, 207—210, and 263—267). 


Ir is generally supposed that an acid salt or a double salt is broken up 
in the act of solution in water, and that the components, the neutral 
salt and the free acid, or the two salts, remain in the solution side by 
side, but uncombined. The experiments of Andrews, Graham, and 
Favre and Silberman, on heat of combination, are relied on in proof of 
this assertion. On carefully examining the question, however, Ber- 
thelot finds a difference in this respect between the salts of monobasic 
and of bibasic acids. Acid salts of the monobasic acids, he finds, are 
really completely decomposed during solution, but acid salts of the 
bibasic acids are only partially broken up, and that to an extent which 
depends upon the relative proportions of the neutral salt, the acid, and 
the water present. 

Berthelot’s experiments were the following :—The salts of potassium, 
sodium, and ammonium, with hydrochloric acid and with nitric acid, 
were dissolved. The strength of the solutions was such that two litres 
contained an equivalent of the salt in grams. Similar solutions of the 
two acids were made. With the solution of each salt was mixed an 
equal volume of the solution of the acid proper to it, and the change of 
temperature was observed. In these cases the heat absorbed or dis- 
engaged was scarcely perceptible, and scarcely greater than that 
allowed for experimental errors. 


S$rZ 
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Thus for the salts of potassium— 


Units* of heat. Units of heat. 
KCl+ HCL. —30 |  KNO,+HNO,. +10 


Similar experiments were then tried with the alkaline salis of 
sulphuric acid and oxalic acid in solution, whose strength was half an 
equivalent in grams to two litres of water. 

Units of heat. 
Heample. K.SO, + H:SO, ........ — 1040 


On mixing the solution of the other salts with the acid solution 
similar quantities of heat were absorbed. Such figures indicate a 
decided reaction between the neutral and the acid salt. 

To examine the nature of this reaction, different quantities of acid 
solution were successively added to solutions of potassium sulphate, 
and the heat absorbed was observed. Thus there were in solution sue- 
cessively K,SO, + H,SO,, K,SO, + 2H.SO,, K.SO, + 10H,SO,; and 
it was found that the quantity of heat absorbed became greater as the 
quantity of acid added was greater, but that it had a limiting value, 
about 2,000 units of heat, a ~ quantity which may be looked upon as 
that which represents a complete transformation of the neutral into 
the acid sulphate. Similar results were obtained with oxalate of 
sodium. 

Again experiments were made by adding to solutions containing one 
equivalent of sulphuric acid, one, ioe, or more equivalents of neutral 
potassium sulphate. The result was similar to that just described, 
reactions being obtained which approached more and more closely to 
that which would correspond to complete conversion of the sulphuric 
acid into the acid sulphate of potassium. Oxalic acid gave a similar 
result with neutral oxalate of sodium. The limiting value for the 
quantity of heat absorbed in these last experiments, a value which may 
be supposed to belong to a complete conversion of an equivalent of 
sulphuric acid into acid sulphate of potassium by means of the presence 
of a large quantity of neutral sulphate, or of an equivalent of oxalic 
acid into acid oxalate of sodium by means of neutral oxalate, was the 
same as that found for the converse reaction, being 2,000 units of heat. 
for the sulphate of potassium, and 600 units for the oxalate of sodium ; 
and it is interesting and important to remark that the heat given out, 
during the conversion, by means of potash, of sulphuric acid into 
potassium sulphate, viz., 15,700 units, when reduced by this number 
2,000, gives 15,700 units, the same quantity that is given out during the 
conversion of a monobasic acid, such as nitric or hydrochloric acid by 
the same means. A similar comparison for the case of sodium oxalate 
may be made. 

Lastly, experiments were tried as to the effect of the water of solu- 
tion, and it was found that on mixing an equivalent of sulphuric acid 
with an equivalent of a neutral potassium sulphate, first each dissolved 
in one litre of water, then each in two, afterwards each in five litres, 
and so on, the quantity of heat absorbed became less and less. This 


* The unit of heat is the quantity of heat required to raise 1 gram of water 1° C. 
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represents a reaction less and less complete, as the solution is more and 
more dilute. Ina solution in which one equivalent of this double salt 
is contained is 20 litres of water, little more than the half will remain 
as a double salt, the remainder being split up into free acid and neutral 
sulphate. . 

These facts concur in showing that there is a species of equilibrium 
by means of which, in the case of the salt of a bibasic acid, the four 
bodies, the water, the double salt, the free acid, and the neutral salt, 
all coexist in the same solution. The proportion in which they coexist 
depends upon the proportions of water, acid, and neutral salt present. 

The formation of a bisulphate by solution is accompanied by an 
absorption of heat. Berthelot examines into the cause of this, and 
shows that during the formation of the bisulphate heat is really given 
out, and that the apparent absorption of heat is due to secondary 
phenomena connected with the solution of the salt in water, which, 
taken together, overpower the dominant phenomenon, viz., the forma- 
tion of the salt. His investigations were made upon potassium bisul- 
phate. 

He first determines the quantity of heat absorbed when an equiva- 
lent of potassium sulphate (K,SO,) is dissolved in various quantities of 
water. He then determines the quantity of heat absorbed during the 
solution of an equivalent of potassium bisulphate under various circum- 
stances. He finds also the quantity absorbed when the bisulphate is 
formed by solution. Thus deq. H.SQ,; in 2 litres of water, mixed with 
5 eq. of K.SO, in 2 litres of water, absorb 1040 units of heat; the 
experiment being made between 22° and 24°C. According to ex- 
perimenis by Thomsen, on mixing } eq. of sulphuric acid with two 
litres of water ($H,SO, + 110H:0), 8,540 units of heat are given out. 
From these data, Berthelot made a calculation of the quantity of heat 
given out in the formation of potassium bisulphate. 

Let us have initially solution of sulphuric acid 5 eq. in 2 litres, and 
solution of potassium sulphate (K,SO,), $ eq. in 3 litres; and let us 
obtain finally potassium bisulphate, K,SO, + H.SO, = 2KHSO,, 1 eq. 
in 4 litres of water. This result may be imagined to be arrived at in 
two different methods. Their heat-relations are as follows :— 

First method— 

Units of heat. 
Mixing the two liquids ............+ee0e- —1040 


Second method— 
Separate the sulphuric acid from its solution.... —8540 


Separate the potassium sulphate .............. + 2980 
Combine in anhydrous way K,SO, + H.SO, .. x 
Dissolve potassium bisulphate...........+++4- — 3480 
, | ee we—9040 = —1040 
Hencee— 
“v= + 8000. 


8,000 units is then shown to be the quantity of heat given out during 
the combination of potassium sulphate and sulphuric acid to form 
potassium bisulphate. A similar calculation, derived from the data 
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furnished by experiments of Graham, gives for the quantity of heat 
disengaged in the formation of sodium bisulphate from sodium sul- 
phate and sulphuric acid, 8,200 units. 

From the numbers here quoted it is easy to see the reason of the, at 
first sight, anomalous production of cold during the formation of an 
alkaline bisulphate by the mixture of the two solutions. The reactions 
which cause an absorption of heat are the withdrawal of the sulphuric 
acid from the water in which it was dissolved and the solution of the 
bisulphate formed. Similar causes, though more complicated, give rise 
to the extraordinary cooling effect observed when crystallised sodium 
sulphate is added to dilute sulphuric acid. The absorption of heat due tu 
the separation of the sodium sulphate from its water of crystallisation, 
must be reckoned in this case with the other causes of diminished 
temperature. 

The remainder of the paper is taken up with an examination of 
phenomena met with in comparing the hydrated and the anhydrous 
potassium bisulphate. Berthelot finds that the ordinary method of 
preparing anhydrous potassium sulphate does not really give that salt. 
By using 1 or 13 eq. of sulphuric acid, that is by crystallising from a 
solution slightly acid, beautiful needle-like prisms are obtained, which 
have generally been considered to be anhydrous potassium bisulphatc 
(K,S0,;,80,). If, however, the solution be more strongly acid, the 
hydrated bisulphate is formed. Berthelot shows that the former salt 
is not really anhydrous potassic bisulphate, but has for its formula 
4K.S0,,3H.SO;. This being considered as established, the reason of 
the formation of the true bisulphate from a more acid solution is 
apparent. 

Having prepared real anhydrous potassium bisulphate by acting on 
dry potassic sulphate with anhydrous sulphuric acid, and melting the 
salt formed over an oil-bath at 180° C., he examined it with the follow- 
ing results :-— 

Immediately on solution considerable depression of temperature is 
observed, 1,910 units of heat being absorbed when one part of the 
salt is dissolved in 40 parts of water. But the thermometer soon 
begins to rise again, and as much as 580 units of heat are given out in 
five or six minutes. The absorption of heat is due to the solution of 
the salt in water; the evolution of heat during the second part of the 
reaction to the combination of the anhydrous bisulphate with the water. 
The latter reaction is not, however, complete in the time mentioned, 
for by calculation it is shown that as much as 1,450 units of heat arc 
given out during the conversion of the anhydrous bisulphate into dis- 
solved bisulphate. The reaction is a progressive one, analogous to tl. 
conversion of anhydrous into hydrated acetic acid. 

To calculate the heat given out during the reaction— 


SO; + K.SO, a K.8.0,;. 
There are two methods, starting from the initial circumstances, 


anhydrous acid, and dry sulphate, and water (about 4 litres), of 
arriving at the final result, hydrated bisulphale in solution. 


INORGANIC CHEMISTRY. 879 


Units of heat giveu out. 


1. SO, + K.SO,; oe K,8.0,; eeeeeee . wv 
Solution of K,S.0, ...........00. 1450 
I WI oo seccecedecees 110 
GL diceiidcackseananane . &+1560 


2. Reciprocal action between SO; and water, and K,SO, and water— 


Units of heat given out. 
a ela as eile ae 18650 
Bias © WOR, coc cwscceccess — 2980 
Reaction H.SO,; + K.SO,; .... — 1040 


es + 14630 
Hence-— 
vw + 1560 = 14630. 
# = 13000. 


During the hydration cf this salt (K.8,0; + H,O = 2KHSQ,), 
5,000 units of heat are given out, which is about half the heat given 
out during the reaction SO; + H,O = H.S0,. 

J. T. B. 


Inorganic Chemistry. 


Preparation of Ozone by a New Method of Producing a Silent 
Discharge of Electricity. By A. Bortttor (Compt. rend., Ixxv, 
214), 


Tue author describes an apparatus for producing a silent discharge of 
electricity, by means of which he says that he obtains a much larger 
quantity of ozone in oxygen than by any of the ordinary methods. 

The apparatus is constructed as follows :—A tube 32 c.m. long and 
14 m.m. in diameter, was covered externally over 29 c.m. of its length 
with powdered coke, which was caused to adhere by coating the tube 
thinly with gelatin. Another tube 29 c.m. long., and 8 mm. in 
diameter, and closed at both ends, was similarly covered with powdered 
coke, so as to form a cylinder of carbon. This tube could enter com- 
pletely within the former tube, leaving a space between the two for the 
passage of a current of oxygen. One of these tubes was connected 
with one pole of an induction machine, the other tube with the other 
pole by means of a platinum wire, and the whole was enclosed in an 
outer tube of glass. With four Bunsen’s elements applied to the 
induction coil, the silent discharge was kept up for several hours with- 
out interruption. A current of oxygen flowed through the apparatus 
during that time, and a large quantity of ozone was obtained. 

J.T. B. 
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Preparation of Cesium and Rubidium Salts from Lepidolite’ 
By L. de Botsspaupran (Bull. Soc. Chim. de Paris [2], xvii, 551). 


A soLuTion containing alkaline salts only is obtained from lepidolite, 
more rapidly than by the usual methods, by acting on that mineral 
with hydrofluoric acid, adding excess of chalk, filtering, precipitating 
with sodium carbonate and sodium sulphide, and again filtering. 

In separating the rubidium and cesium by Bunsen’s method, it is 
better, instead of washing the mixed bitartrates, to dissolve them in 
just enough hot water, and to stir the solution till it is cold. When 
the resulting precipitate of rubidium bitartrate is treated in the 
same way two or three times, it is obtained quite free from caesium. 


B. J. G. 


Reduction of Thallium from the Chloride. (Ann. Chem. Pharm., 
clxiv, 74.) 


ProressoR WOEHLER recommends for this purpose the fusion of an 
intimate mixture of 20 parts of thallium chloride, 8 parts of dry soda, 
and 1 part of lamp-black at a low red heat. There is always a slight 
loss, however, owing to the volatilization of chloride at the commence- 
ment of the operation. This may perhaps be avoided, he suggests, by 
making the mass into a paste with water, and again drying before 
fusion. 
H. E. A. 


Preparation of Barium, Strontium, and Calcium Peroxides. 
By H. Srruve (Zeitschr. Anal. Chem., xi, 22—30). 


WueEn freshly precipitated barium carbonate is exposed to a low red 
heat, it loses slightly in weight, and a small quantity of barium per- 
oxide is formed, which, on being treated with water and carbonic 
anhydride, furnishes hydrogen peroxide. The carbonates of calcium 
and strontium also yield small quantities of the respective peroxides 
when heated in contact with air. 

A. T. 


Solution of Calcium Carbonate by Carbonic Acid. By Tu. 
ScuLoxrsinG (Compt. rend., xxv, 70—73). 


FinpineG that the quantity of calcium bicarbonate dissolved in water 
varies with the slightest changes of the tension of the carbon dioxide 
in the atmosphere, the author has established by a series of experi- 
ments, that the law regulating the amount of bicarbonate dissolved, 
can be expressed by the formula— 


a"=ky, 


where x denotes the number of grams of the salt in solution, and y 
the tension or pressure of the carbon dioxide in the atmosphere, 760 
mm. of mercury being taken as the unit of pressure. The differences 
between the amounts of dissolved salt actually found at different ten- 
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sions and those which, according to the above formula, should be 
dissolved at these same tensions, are so small that, independently of 
errors of experiment, they may be attributed to the jnfluence of tem- 
perature which had unfortunately been allowed to vary between 15° 

and 16°, whilst, as the author afterwards found, the variations of the 
temperature by a single degree would almost wholly account for the 
discrepancies of the calculated and the experimental results. 

By a mathematical transformation, the above law may be expressed 
as follows: The values of the tension between certain limits, and the cor- 
responding valucs of bicarbonate dissolved, form two geometrical progres- 
sions with different ratios, the ratio of the first being greater than that of 
the sccoud progression. 

Whilst for calcium carbonate i is = 0°37866, and k = 0°92128, it 
was found that for barium carbonate, with regard to which an exactly 
analogous law holds good, i is = 0°38045 and k = 0°534726. It will 
be seen that the values of 12 are almost identical for the two salts. 


R. § 


Iron Phosphides. By C. Freese (Deut. Chem. Ges. Ber., v, 604). 


Tue method adopted by Sidot (Compt. vend., Ixxiv, 1425; p. 677 of 
ihis volume) for obtaining an iron phosphide, Fe,P, was shown by the 
author five years ago to be utterly fallacious, being capable of yielding 
phosphides of variable composition according to the diameter of the 
ivou wire used. Hence the theory of Maumené is deprived of one of its 
supports, that theory being partly founded on the production of this 
phosphide, which according to the author has no existence. 


C. R. A. W. 


On the Red Coloration sometimes observed in White Lead. 
By A. Banow and G. Krarmer (Deut. Chem. Ges. Ber., v, 
545—556). 

A NuMBER of carefully analysed samples of commercial lead were cor- 

verted into white lead by being put into pots covered with boards and 

spent tan, and containing either wood- or wine- or malt-vinegar or 
dilute acctic acid. 

A red, merely superficial coloration of the product was observed 
ouly in some pots in which the free circulation of the air had been 
interrupted by a species of fungus growing over the edges of the pot 
and board, and where besides the spent tan had been changed into a 
caked felt-like-mass less easily disposed to fermentation. This, coupled 
with the fact that the same kinds of lead which furnished this coloured 
product yielded perfectly faultless white lead when nothing interfered 
either with the circulation of the air or with the fermentation, induced 
the authors to seek the cause of the coloration neither in the impurities 
of the lead nor in the nature of the vinegar employed, but in some 
fault of the process giving rise to the formation of a coloured com- 
pound of lead with a non-metallic substance. The absence of red lead 
in the red product obtained by the authors was proved by its com- 
plete solubility in nitric acid, whilst its power of decolorising perman- 
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ganate solution and the fact of its glowing like tinder on being heated 
upon platinum foil seemed to indicate the presence of a compound of 
the brown lead suboxide with the yellow oxide, the two colours together 
producing red in a similar manner as in the analogous compound of the 
brown lead dioxide with the yellow lead oxide. The commercial samples 
of coloured lead carbonate showed the red coloration through their 
whole mass. The carbonate being very predominant, it was impossible 
to detect the lead suboxide, the presence of which could only, with 
some probability, be inferred from the slight decolorising action which 
the samples, even after thorough exhaustion with water, exercised 
upon permanganate solution. 
R. 8. 


On the Change in a Bronze which had been Buried for a long 
time. By Priwozyik (Ann. Chem. Pharm., elxiii, 371—376). 


THE pieces examined, which were of an indigo-blue colour, were found 
in the ancient Celtic graves at Salzberg and consisted apparently of 
portions of a bronze axe. Several layers could be removed from these 
fragments; the outer one, which was the thickest, was brittle and had 
a metallic lustre and a density of 4°675. By analysis it was found to 
consist of cupric sulphide, CuS. The compound is therefore covellin 
or indigo-copper, with which it agrees in all its properties. The second 
layer was of a greyish black colour and consisted of copper-glance, 
Cu.8, mixed with 15 per cent. of tin, which did not occur in the outer 
layer. The third or inner layer was a black powder and consisted of 
cuprous sulphide mixed with a considerable amount of tin. The author 
believes the crust to have been produced by a direct chemical change 
of the bronze under the influence of soluble sulphides or sulphuretted 
hydrogen arising from the decomposition of organic matter containing 
sulphur. In fact, alloys of copper similar to ancicnt bronze, become 
coated with an indigo-blue sulphide of copper when exposed for a 
length of time to the action of yellow ammonium sulphide. 
C. E. G. 


Mineralogical Chemistry. 


Examination of some Masses of Native Iron discovered by 
Nordenskiold in Greenland. By A. Dausrée (Compt. rend., 
Ixxiv, 1543—1550). 


In 1870 Nordenskidld discovered at Ovitak, in Greenland, fifteen 
huge masses of native iron, of which one block, calculated to weigh at 
least 20,000 kilograms, is supposed to be the largest specimen of native 
iron on record. The whole were found within an area of 50 square 
meters. A basaltic rock, in close proximity to the masses, contained 
many fragments of metallic iron, and the detached blocks were also 
partially encrusted with a rock of similar character; there would ap- 
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pear to be no doubt but that the iron in the two situations was of 
identical origin. 

Nordenskiéld submitted portions of the iron to analysis, and found 
it to contain both nickel and cobalt; from this circumstance he con- 
cluded that it was of extra-terrestrial origin. Wohler, who also 
examined it, was of the same opinion. It must be admitted, however, 
that the intimate association of the iron with large eruptive masses in 
the neighbourhood tends to throw considerable doubt upon the accu- 
racy of these conclusions. Several large specimens of iron from both 
sources were presented to the author, one of which he has carefully 
examined. 

This specimen was of a deep grey colour, almost black, resembling 
magnetite or graphitic cast-iron. It had a distinct cleavage, but the 
faces were not regular, and no distinct crystalline system could be 
seen. It was not ductile, but broke under the hammer, giving a dark 
brown-red powder, which was strongly attracted by the magnet. On 
a polished surface a want of uniformity in structure was observable, 
the brilliant white crystals of schreibersite and brass-yellow crystals of 
troilite being distinctly visible. At other places the presence of silicates 
produced deep green lithoidal patches upon the surface. When treated 
with cold water the powder yielded a small percentage of sulphate and 
chloride of calcium with a trace of ferric chloride; in this respect the 
present specimen differs from an ordinary meteorite, in which the 
occurrence of calcium chloride has not been previously observed. 

The following are the results of a complete analysis -— 


MPD vvcdcceadeadeecabeun divsanddened 40°94. 
Tron, combined with O, 8, and P.......... erre 
Carbon, combined .............. ianteteiaen ae 
i oto a6 Lene eee thh de eoee sede .. 164 
DT cctidaetigdasesieesenese Pees a 
DE Dit c beekee-a-a 600 eseddas Sesraamnkek ee O91 
GE ceveccsscses spaseeseseces cae cebaneee 12°10 


Ba, ©, Oe Hh Ce, EA GR oie civsccsccccscess OO 
100-00 


At the author’s request Berthelot examined the same sample. He 
found that on ignition it gave off a certain quantity of carbon monoxide 
and dioxide, but that no gaseous hydrocarbons were evolved. He also 
carefully examined it for graphite, but found none. 

These masses of iron from Ovifak are remarkable, not only from 
their large dimensions, but also from their chemical constitution, in 
which latter point, as well as in other physical characters, they are totally 
distinct from the general type of meteorites as at present known. The 
sharpness of the crystals of the silicates contrasts strongly with the cor- 
fused crystallisation common in meteorites, to such an extent indeed 
that it is even possible to detect the cleavage and crystalline form 
characteristic of certain felspars, and by the aid of the microscope and 
polarized light to recognize an arrangement of the crystals such as is 
seen in labradorite and some varieties of dolerite. Again, the large 
quantity of soluble salts and calcium sulphate is another distinctive 
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character, as is also the fact that, although in meteorites, the iron is 
frequently combined with sulphur, phosphorus, &c., it is rarely if ever 
‘combined directly with oxygen, which latter is, in the present instance, 
the principal form of combination of the iron. This circumstance, as 
well as the presence of carbon, both free and combined, allies these 
specimens to the minerals known as carbonaceous meteorites. 

On the other hand, they differ still more widely from terrestrial 
species, such as dolerites and basalts, more especially since they contain 
nickel, cobalt, and ferrous sulphide. 

The author is inclined to think that these masses of iron are not of 
meteoric origin, bat that they have been formed from basaltic rock, and 
erupted from exceptionally great depths. These basaltic rocks frequently 
contain as much as 20 per cent. of ferric oxide, and it is not impossible 
that during their passage to the surface, this oxide may have been par- 
tially reduced to the metallic state; at all events, such a supposition 
would account for most of the phenomena observed. This reduction 
would be especially probable in Greenland, where large deposits of 
lignite occur, and the presence of carbon in the masses might perhaps 
be accounted for in a similar manner. Against this must be set the 
fact that these specimens contain matter which decomposes or vola- 
tilises at a very moderate heat, which would be incompatible with 
their passing through such a highly heated region, as the presence of 
crystallised and anhydrous silicates would seem to imply. 

It has been noticed by Stammer and others that carbonic oxide, in 
presence of iron or iron oxide, produces, under certain circumstances, a 
deposit of carbon, of which a certain portion combines directly with 
the iron. 

This reaction the author has endeavoured to utilise as a synthetical 
method, not so much with the intention of preparing artificial metco- 
rites, as to be enabled, by studying the phenomena which occur, to 
explain perhaps more satisfactorily the circumstances which attend the 
natural formation of masses of native iron, such as he has described in 
detail in the present paper. 

J. W. 


Condition of Vesuvius, and Composition of Gases Evolved 
in the Campi Flegrei, June, 1869. By M. Gorceix (Compt. 
rend., Ixxv, 154—156). 


Arter alluding briefly to the physical appearance of Vesuvius as seen 
in 1869, the author details the results of his analyses of the gases 
evolved in the district known as the “Campi Flegrei.’’ These gases 
were carefully examined by Deville in 1862, and by Fouqué in 1865 ; 
the author has followed in the steps of those chemists, and has, when- 
ever it was possible, collected the gases at nearly the same points. 

A small constant variation was observed in gas issuing from one and 
the same orifice, to such an extent that two consecutive analyses 
scarcely ever gave identical resalts; it was not probable, therefore, that 
any uniformity would be traceable in the gas from different centres of 
emanation, or that the present results would correspond closely with 
those of previous experimenters. 


MINERALOGICAL CHEMISTRY. 885 


As a rule the gas evolved consistefl mainly of carbonic anhydride, 
mixed with about 5 per cent. of sulphuretted hydrogen, less than 1 per 
cent. of oxygen, and from 5 to 10 per cent. of nitrogen; the percentage 
of the latter gas, however, varied greatly, sometimes increasing to the 
extent of 50 or 60 per cent., with a proportional decrease in the amount 
of carbonic anhydride. In some instances small quantities of marsh 
gas were detected. 

At Lake Agnano, at the Gotta del Cane, the gas which escaped was 
pure carbonic anhydride ; in the Grotta d’ Aniinoniaca the sulphuretted 
hydrogen present in 1862 was no longer capable of being detected. At 
the Grotta di Solfo the marsh-gas was mixed with a small quantity of 
hydrogen, but olefiant gas was absent, while the sulphuretted hydrogen 
which had disappeared in 1865 was again present in notable propor- 
tions. At Castellammare this same gas had reappeared, and the pro- 
portion of carbonic anhydride had considerably augmented. 

J. W. 


Absence of Combustible Gas in the Emanations of the Cal- 
deira de Furnas, San Miguel, Azores. By Cu. Sarnre- 
Cratre Devitir (Compt. rend., Ixxy, 115). 


{x 1867 M. Janssen and the author examined the gases evolved by the 
Grande Caldeira of Furnas, and found them to consist wholly of car- 
bonie anhydride, sulphuretted hydrogen, and a trace of nitrogen, hy- 
drogen and other combustible gases being absent. The recent experi- 
ments of M. Fouqué, communicated by letter to the author, corroborate 
the above results. The residue left after treating 2,500 c.c. of the 
gas with potash was less than 1 ¢.c., and was incombustible. 

It would seem, therefore, that the gaseous emanations of the Cal- 
deiras differ materially in composition from those of the Geysers of 
{celand, and from the Soffioni of Tuscany, since the latter invariably 
contain both hydrogen and carburetted hydrogen. They more closely 
resemble the Solfataras of certain active volcanic districts. 

J. W. 


Gases Evolved from the Volcanic Island of Santorin (Grecian 
Archipelago) after the Eruption of 1866. By M. Gorcrrx 
(Compt. rend., Ixxv, 270—272). 

Bestpes carbon dioxide, oxygen and nitrogen, the proportions of 
which varied from day to day, and even from hour to hour (vide N in 
table), traces of hydrogen, hydrosulphuric acid, and marsh-gas were 
detected. In April, 1870, acid vapours (temp. about 115°) were still 
issuing at two points, the gas evolved having the following compo- 
sition :-— 
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Fumarole N. 


Gas evolved April 12, 1870. Fumarole M. — ———— 


Sample 1. | Sample 2. 


Sulphurous acid 12°0 0°4 | 28 *4: 
Carbon dioxide ......,.+ee08- 68°5 98°5 
GG hb bb th 60 660560066050 | none none | 14°0 


PE hae ve cccseesesesses| none none 573 


Hydrochloric acid 19 *4 1:0 ; | 


999 99°9 | 99 °7 


An analysis of the gas contained in the sea water on the coast (date 
not stated) gave :— 


Carbon dioxide 
Oxygen 


Nitrogen 


Organic Chemistry. 


Hydrocarbons from Pechelbronn Petroleum, continued (sce 
this Journal [2] ix, 1025). By J. Le Bret (Compt. rend., Ixxv, 
267—269). 


BrsipEs the amylene hydriodide, boling at 145°, the action of hydriodic 
acid on the hydrocarbon distilling at 30°—40°, produces a hydriodide 
boiling at 130°. These compounds are easily separated, since the 
latter alone is formed in the cold, whereas the former requires hot 
acid. On account, however, of the violence of the reaction, and the 
instability of the above compounds, it is better to replace the hydriodic 
by hydrochloric acid. 

Applied to the hydrocarbons distilling at 60°—70°, this method 
yields two hexylene hydrochlorides, one boiling at 111°—113°, the 
other at 121°—122°. The hexylene can be transformed into the iso- 
alcohol, as in the case of the amylene and butylene, with sulphuric 
acid. The conjugated sulpho-compound first formed is believed to be 
analogous to ethylsulphuric acid, although it does not form salts, being 
decomposed, even by water, into dihexylene and isohexy] alcohol. 

B. J. G. 


Researches on the Fermentation Alcohols. By I. Pirrre and 
K. Pucnor (Ann. Chem. Pharm., clxiii, 253—295). 


THis paper contains a #éswmé of the author’s examination of the volatile 
products obtained on fermentation of sugar beet, of various kinds of 
grain, and of molasses. 
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The separation of the products was effected by fractional distilla- 
tion in an apparatus the same in principle as that employed by Warren 
to.separate the hydrocarbons in petroleum oil. The preliminary rectifi- 
cations, however, were executed in the distillery from which the authors 
obtained the raw material for their researches. 

The first runnings were found to contain, besides ethyl alcohol, at 
least 3 volume per cent. of aldehyde and some acetic ether. The after 
runnings contained ethyl alcohol, about 3 to 4 per cent. of (iso) butyl 
alcohol, 2} to 3 percent. of (normal) propyl alcohol, and at least 50 per 
cent. of amyl alcohol. The presence of other substances was also often 
noticed, but these could not be isolated in a state of purity. 

The fusel-oil obtained on rectification of cider contained as much as 
6 to 8 per cent. of propyl alcohol, besides ethyl alcohol, but no ap- 
preciable amount cither of butyl or of amyl alcohol. 

The separation of the above-mentioned alcohols by distillation could 
only be effected after the crude product had been rendered completely 
anhydrous. Some idea of the enormous quantity of crude material 
operated upon by the authors will be obtained when it is stated that no 
less than 50 litres of pure propyl alcohol were isolated during the 
research. 

The formation of a variety of alcohols from sugar by fermentation 
may be expressed by the general equation— 


nC,H.20, = 4C,H2, 2.0 + 2nCO, + 2(n — 2)H,0. 


The formation of methyl alcohol (n = 1), the possibility of which is 
represented by the equation 


C;H,.0O, = 4CH,O + 2CO, — 2H.0, 


must thus be accompanied by the assimilation of water, whereas that of 
ethyl alcohol (n = 2) takes place without either separation or assimila- 
tion of water, thus :— 


2C5H)2.0¢ = 4C.H,O “fb 4CO3. 


In all other cases water is eliminated, as, for example, in the formation 
of propyl alcohol (n = 3) :— 


3C,.H,20, — 4C,H,O + 6CO, + 2H.0. 


It may also even be assumed that the different alcohols are con- 
vertible into each other, according to the general formula-— 


pC, He, .20 + nCpH2,,,0 — (n-p)H,0; 


the lower members into the higher by the elimination of water, the 
higher members into the lower by assimilation of water. The authors 
propose, therefore, having regard to the possibility of the formation of 
propyl, butyl, or amyl alcohol, in the manner expressed by this equa- 
tion, to examine the residues obtained in the manufacture of ether, and 
indeed to study the action of sulphuric acid of different degrees of 
concentration on ethyl] alcohol. 

Propyl Alcohol_—The preparation and physical properties—boiling 


| 
| 


’ 
| 
| 
| 
| 
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point, specific gravity at different temperatures, &c.,—of this alcohol, 
and of the following derivatives: propyl aldehyde, ‘chloride, bromide, 
iodide, formate, acetate, propionate, butyrate, and valerate, are described 
(this Journal, ix, 523, 808, 903). 

Butyl Alcohol.—The derivatives of this alcohol which are daniel 
are: the aldehyde, the chloride, bromide iodide, formate, acetate, pro- 
pionate, butyrate, and valerate (this Journal, ix, 524, 809). 

Anvyl Alcohol.—The boiling point of this alcohol under normal pres- 
sure, according to the authors, is 180°—130°2°,* an 1 not 151°8°—152°, 
as usually stated. A column, 20 em. long, of the alcohol produced a 
rotation of 8°5 scale divisions to the left in a Soleil-Dubosq apparatus. 
Amy] aldehyde, butyrate, and valerate (this Journal, ix, 1020) are 
described ; also the preparation and properties of methyl and ethy! 
valerate, and of ethyl propionate. 

In conclusion the authors discuss their observations on the simul- 
taneous distillation of water and certain alcohols insoluble therein (this 
Journal, ix, 1029). 

H. EK. A. 


Action of Iodine Protochloride and of Bromine on Chloro- 
form. By C. Friupen and R. D. Siiva (Bull. Soc. Chim. de 
Paris [2], xvii, 537—539). 


. Iy the hope of obtaining carbon trichloriodide, CCI1,1, dry iodine proto- 


chloride and chloroform were heated tegether in a sealed tube at 160°— 
170°. Hydrochloric acid was evolved, 2 and allowed to escape from time 
to time by opening the tube, much iodine being liberated. Carbon 
tetrachloride formed the main bulk of the product, but it contained a 
small quantity of an iodated compound boiling at a higher point, it 
being probable that carbon trichloriodide is first formed, and then acted 
on by iodine protochloride, thus :— 


(1.) CCLH + CII = CCl, + HCI. 
(2.) CCLI + Cll = CCl + bk. 


A similar reaction probably takes place when iodine protochloride 
acts on the iodides of alcohol-radicals, since these are found to be trans- 
formed by it into chlorides. This also explains the statement made 
by the authors (p. 889), that the same reagent converts propylene 
into propylene chloride; much iodine is liberated in that case also, and 
the chloride formed contains a small quantity of an iodine com- 
pound boiling at a higher temperature, which is probably propylene 
chloriodide. 

When chloroform is treated with bromine in the same way as above 
described in the case of iodine protochloride, it is converted into tri- 
chlorobromoform, CC];Br (see also Bull. Soc. Chim. [2], xvii, 212), a 
liquid boiling at 103°—104° at 752 mm., density 2063 at 0°, 2°016 at 
25°. When it is mixed with ether and acted on by sodium, its chlorine 
and bromine are both slowly attacked. When it is heated alone with 


* No allusion is made to the fact that this fermentation alcohol is a mixture of 
two isomerides. 
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sodium, no reaction occurs, but with potassium a violent explosion takes 
place. B. J. G. 


. On Chloropicrin. By A. Cossa (Gazzetta Chimica Italiana, ii, 
181—184). 


Iy preparing chloropicrin by Stenhouse’s method (Phil. Mag., xxxiii, 
53), the calcium hypochlorite should be quite fresh and dry. After 
mixing with the picric acid, the whole should be passed through 
a sieve, to retain any lumps, which often cause explosion. The 
best temperature for the reaction is 45°C. The chloropicrin thus 
obtained boils at 112°8°, at 743 mm. pressure, and, although the con- 
trary has been stated, it is found to distil without decomposition. 
When it is suddenly heated to a temperature above its boiling-point, 
and the vapour passed through a red-hot tube, it decomposes without 
explosion, as is also the case when sodium or potassium is fused in it. 
Chloropicrin readily dissolves iodine, the colour of the solution being 
deeper than that of iodine in chloroform. It also dissolves cinnamic 
and benzoic acid, resins, and most substances rich in carbon, including 
that modification of dinitro-naphthalene which is so difficultly soluble 
in aleohol. It is miscible in all proportions with benzene, amyl alco- 
hol, carbon disulphide, and absolute alcohol. At 11°C. 1 vol. of 
80°5 per cent. alcohol dissolves 3°7 vols., and 1 vol. 78 per cent. alcohol 
1:5 vols. chloropicrin ; 1 vol. ether dissolves only 0°3 vol. 

The author transformed chloroform directly into chloropicrin, follow- 
ing Mills’ process (Chem. Soc. Journ., ix, 641), but with addition of 
oil of vitriol. 

The reaction which takes place when ammonium sulphide is added to 
chloropicrin, or when hydrosulphuric acid is passed into a solution of 
chloropicrin in ammoniacal alcohol, is very energetic, and affords the 
best means of detecting small quantities of chloropicrin in very dilute 
alcoholic solution. The liquid becomes hot, a deep red colour is pro- 
duced, sulphur is set free, and much ammonium chloride formed. 

Chloropicrin has a more violent action on the respiratory mucous 
membrane than either chlorine or nitrous fumes, causing suffocation 
and spitting of blood. 

B. J. G. 


Preparation of Propylene Chloride and Propylene Chlorobro- 
mide. By C. Friepen and R. D. Sitva (Bull. Soc. Chim. de 
Paris [2], xvii, 532—537). 


PropyLeNe chloride may be obtained by heating in a closed vessel at 170° 
propylene bromide and mercuric chloride, but the product is so mixed 
with impurity, that it is better to use the propylene chloriodide described 
by Maxwell Simpson (Bull. Soc. Chim. [1], v, 500), instead of the 
bromide. The latter compound, heated to 100° with mercuric chloride, 
readily furnishes propylene chloride, which may also be obtained by 
employing dry iodine protochloride, instead of its solution, in Simpson’s 
process. 

Propylene chlorobromide was unexpectedly obtained, when an attempt 

VOL. XXV. 38 
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was made to produce propylene chloride by heating together propylene 
bromide and mercuric chloride, at the boiling point of the bromide, in a 
“reflex apparatus.”’ It was proved that the chlorobromide was a true 
compound, and not a mixture presenting the phenomenon of “ adhesion” 
noticed by Bauer, Friedel, and Crafts, by distilling weighed quantities 
of propylene chloride and bromide together, and practically recovering 
each at its own boiling point. A better proof still is that when the 
chlorobromide is treated with alcoholic potash, there is no bromopro- 
pylene formed, but only chloropropylene. This reaction renders 
possible the second only of the two formule, CH;.CHBr.CH.Cl, and 
CH;.CHCI.CH.Br, as a proper expression of the constitution of propy- 
lene chlorobromide, which is a limpid, colourless liquid, boiling at 120°; 
sp. gr. at O° = 1585, at 16° = 1475; vapour-density, 5°52 (theory, 
5°45). 

The above process is not adapted for the production of ethylene or 
amylene chlorobromide. 

B: dg. G. 


Action of Potassium Cyanide on Allyl Iodide. By A. CLavs 
(Deut. Chem. Ges. Ber., v, 612). 


THE circumstance that dichloroglycide, when treated with alcoholic 
potassium evanide, yields a tri-carboxyl acid (tricarballylic acid) leads 
to the question whether this kind of reaction is general in the case of 
organic chlorides, &c., derived from hydrocarbons containing doubly 
associated carbon atoms. When two molecules of potassium cyanide and 
one of pure allyl iodide are heated together in a sealed tube in a salt- 
bath for two days, no pressure or smell of ammonia is noticeable on 
opening the tube. After treatment with caustic potash, a mixture of 
potash-salts is obtained, which, on distillation with sulphuric acid, 
yields two acids, one volatile with aqueous vapour (crotonic acid), 
the other non-volatile, solid, crystallisable, and soluble in ether; this 
latter may also be separated as lead-salt after slight supersaturation 
of the alkaline liquid with dilute nitric acid; ic appears to be a well 
marked bibasie acid of formula, C;HsO0,, and is probably identical with 
pyrotartaric acid. ase 

This power of combination with the elements of hydrocyanic acid does 
not appear to be possessed by the acids derived from non-saturated 
hydrocarbons ; acrylic acid, oleic acid, and crotonic acid when treated 
with alcoholic potassium cyanide, do not thus yield bibasic acids. The 
author proposes to examine whether chlorinated, &c., acids of this class 
are capable of undergoing such a change; thus chlorocrotonic acid should 
yield a tribasic acid (tricarballylic ?). 

C. R. A. W. 


Vinyl Compounds. By E. Baumann (Ann. Chem. Pharm., clxiii, 
308—322). 

Sopium methylate acts on vinyl iodide or bromide at the ordinary tem- 

perature, even when shaded from sunlight; the products are the same 

as when the action takes place at a higher temperature, being acetylene, 

sodium bromide, methyl alcohol, and a trace of a substance which may 
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be allyl alcohol, as it gives rise to an odour exactly resembling that of 
acrolein when treated with dilute sulphuric acid and potassium djchro- 
mate. 

Pure potassium cyanide (prepared by saturating alcoholic potash 
with gaseous hydrocyanic acid) and silver cyanide, have practically no 
= on vinyl bromide, even after several hours’ heating at 140°— 

When vinyl bromide is kept in a sealed tube in the dark, no change 
ensues, even after several weeks; but if exposed to direct sunlight, it 
becomes changed into an isomeric, solid, non-crystalline, porcelain-like, 
elastic substance; this change takes place more rapidly with moist 
bromide than with the perfectly dry substance; the presence of a 
small quantity of alcohol neither accelerates nor retards the change. 
This solid substance has the sp. gr. 2°075, whereas the liquid bromide 
has the sp. gr. 1°52 (Regnault). It begins to decompose at 125°—130°, 
and is but little acted on by boiling alcoholic potash; twelve hours 
heating to 180°—200°, with this reagent, however, forms a brown-black 
substance, insoluble in all menstrua, all bromine being removed from it 
without any evolution of gas. Sulphuric acid carbonises the substance 
on being heated with it; boiling nitric acid has but little action on it; 
bromine dissolves it, forming a loose compound, which splits up into 
bromine, and the original substance on treatment with water, alcohol, 
or alkalis. 

Vinyl chloride undergoes a change by the action of sunlight, pro- 
ducing an isomeride of similar appearance and properties to the above 
described substance. The sp. gr. of the solid modification is 1°406; it 
can be heated to 130° without decomposition, but melts toa black brown 
mass at a higher temperature; it is not dissolved by bromine. 

Dichlorinated ethylene (chlorinated vinyl chloride) boiling at 36°, 
also becomes changed into a solid isomeride by the action of light. 
This body has been described by Regnault, and a similar modification 
of brominated vinyl bromide by Sawitsch. 

The preparation of vinyl iodide from ethylene iodide is difficult, the 
yield being very small; it is not obtainable by the action of potassium 
iodide on viny] bromide; sunlight decomposes it, setting free iodine, 
which probably prevents the isomeric transformation of the unaltered 
iodide, as a trace of free iodine prevents this change in the case of 


viny! bromide. 
C. R. A. W. 


On the Molecular Weights of Fumaric Acid and Maleic Acid. 
By H. Huesyer and G. Scureizer (Zeitschr. f. Chem. [2], vii, 
712—715). 

To explain the isomerism of these two acids, both of which are 

converted into succinic acid by addition of hydrogen, it must be 

assumed either that they are polymerides, or that one of them con- 
tains carbon-atoms with free combining units, thus— 


CH.CO,H —CH.CO,H 
] | 
CH.CO.H —CH.CO.H. 


2 
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To decide this question, the authors have determined the vapour- 
densities of ethyl fumarate and of maleic anhydride, which two 
compounds can be readily obtained pure, and volatilise without decom- 
position. The result was that the two acids have the same molecular 


weight. 
0. §. 


Notice on Ketones. By E. Scumipr (Deut. Chem. Ges. Ber., v, 


597). 


Tue ketones examined were prepared by heating in a wide iron tube 
placed on a combustion furnace the lime salts of the corresponding 
acids mixed with calcium carbonate to prevent fluxing: if lime be 
taken instead, as usually recommended, a larger quantity of aldehydes, 
&c., is produced. The heating was gradually carried on from the back 
to the front of the tube; a much greater yield was obtained by this 
mode of operation than by the ordinary plan of using a retort, the for- 
mation of bye-products being in great part avoided: the crude products 
were dehydrated by calcium chloride and repeatedly fractionally dis- 
tilled. By this means propione, butyrone, valerone, caprone and methyl- 
caprone were obtained, exhibiting the following boiling points and 
specific gravities :— 


Boiling point. Specific gravity. 


Propione ........ 100°—101° 0°813 at 20° (0°815 at 17°5° Popoff) 
Butyrone ........ 144° 0°819 at 20° (0°820 at 20° Kurz) 
Valerone ........ 181°—182° 0°833 at 20° 

Caprone.......... 220°—221° 0°822 at 20° 


Methyl-caprone.... 155°—166° 0°813 at 20° (0°828 at 0° Popoff). 


The boiling points of the last three differ from those formed by other 
experimenters : Lowig found that valerone boiled under 100°; Chancel 
concluded that Léwig had examined the aldehyde and not the ketone; 
Ebersbach found 164°—166°. Similarly Brazier and Gosleth found 
that caprone boiled at 165° ;:and Popoff gives 144° as the boiling point 
point of methyl-caprone, while 152° is given in Schorlemmer’s 
** Lehrbuch.” 

Popoff describes propione as giving crystals with sodium bisulphite ; 
the author could not find any crystalline compound formed in this 
manner by any of the ketones examined, save methyl-caprone ; appa- 
rently only those mixed ketones which contain the methyl group, and 
dimethyl ketone (acetone), are capable of forming these crystalline 
compounds. 

By the action of nitric acid, butyrone yields nitropropionic acid, as 
already found by Chancel and by Kurz; the potassium salt has the 
formula, C;H,(NO.)KO, + H,0. 

Valerone constitutes only about 10 per cent. of the crude distillate 
from calcium valerate, the majority being valeric aldehyde boiling at 
97°—98°: nitric acid acts violently on valerone, forming nitrobutyric, 
valerianic, and oxalic acids. Similiarly caprone gives rise to caproic 
acid and nitrovalerianic acid : 
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C;Hu 
C.H 
CO + 3HNO, = J GeHn 4 o,,(NO,)0, + 2NO + 2H,0. 
\ am CO.0H o(NO:) 2 


Methyl-caprone when thus treated yields no nitro-acid, but only 
caproic and acetic acids: oxalic acid is produced in some quantity in 
all these cases. Sodium bisulphite gives a copious supply of crystals 


with methyl caprone. 
C. R. A. W. 


Preparation of Orthoxylene from Liquid Bromotoluene. By 
P. Jannascu and H. Huresyer (Zeitschr. f. Chem. [2], vii, 706 
~~709). 


Liquip bromotoluenc, freed as much as possible from the solid com- 
pound by means of a freezing mixture, and distilling at 179°—180°, was 
diluted with pure benzene, ethyl iodide and sodium were added, and 
the mixture kept cold. The dimethylbenzene thus produced boiled at 
141°—143°, and yielded by oxidation with dilute nitric acid, paratoluic 
acid and orthotoluic acid in the proportion of one to a little more than 
two. As the latter acid is much more soluble than the former, it may 
be assumed that the hydrocarbon contained at least 75 pcr cent. of 
orthoxylene. This is another example showing how difficult it is to 
separate completely a liquid compound from a solid which is dissolved 
in it, if both have nearly the same boiling point. 
C. &, 


Reduction of Isoxylene and Aromatic Hydrocarbons in 
general. By Frxtix Wrepen (Deut. Chem. Ges. Ber., v, 608). 


In order to obtain reduction-products from isoxylene, 2 c.c.’s of the 
hydrocarbon and 12 of hydrodic acid saturated at 0° were heated with 
x gram. of red phosphorus to 230°—240°; phosphonium iodide was 
formed at first, and finally this disappeared, iodine being set free; on 
opening the tube hydriodic acid gas and free hydrogen escaped. With 
the above proportions, there is no fear of tubes bursting, but with 
larger quantities or greater proportions of phosphorus, no tube (out of 
five) was found to withstand the pressure. The oily product of 24 
hours’ action (12 at 170°, 12 at 240°) was digested with bromine; a 
bromide distilling at 124°-—140° was obtained ; this was heated to 100° 
for six hours with strong sulphuric acid in a sealed tube, then digested 
with sodium at 100° for 8 hours. The product appeared to contain a 
little oxygen, but after three hours’ digestion with sodium at 150°, it 
gave numbers agreeing with a mixture of C,H, and C,H; its vapour 
density also agreed with this supposition, while its boiling point (115° 
—118°), its specific gravity (0°76 to 0°77), its power of absorbing 
oxygen, and its smell agreed closely with the hydrocarbons of analogous 
composition derived from camphoric acid. 


C. R. A. W. 
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On the Nature of Some Bromosalicylic Acids. By H. Hursyer 
and C. He1nzeruine (Zeitschr. f. Chem. [2], vii, 709—711). 


BroMoBeEnzoic acid yields two isomeric nitro-compounds. By convert- 
ing them into amidated acids and acting on their solution in dilute 
hydrochloric acid with potassium nitrite, they are converted into the 
corresponding bromoxybenzoic acids. 

a-Bromoxybenzoic acid is not easily obtained, as it is readily decom- 
posed during its formation. It is very soluble, and crystallises in small 
needles, melting at 219°—220°. Its aqueous solution is coloured dark 
reddish-blue by ferric chloride. (CsH;Br(OH)CO,).Pb is a white preci- 
pitate produced by adding lead acetate to a solution of the ammonium 
salt. 

8-Bromoaybenzoic acid is more readily formed. It crystallises in long 
needles, melting at 164°—165° ; the aqueous solution gives a reddishi- 
blue colour with ferric chloride. The alkali-salts are very soluble in 
water. (C,H;Br(OH)CO,).Ba forms colourless needles, containing 
water of crystallisation. 

(C;H;Br(OH)CO,).Pb is a white precipitate, sparingly soluble in 
cold and hot water. C,H;BrO(CO.)Pb separates in needles on evapo- 
rating a dilute solution of the barium salt with lead acetate 
C,;H;(OH)CO,Ag is a white insoluble precipitate. (C;H,;(OH)CO,).Cu 
is obtained as a yellowish-green precipitate by adding copper acetate 
to a solution of the ammonium or barium salt ; from a dilute solution it 
crystallises in plates. 

8-Bromoxybenzoic acid is no doubt identical with the bromosali- 
cylic acid which Henry prepared by the action of phosphorous 
bromide on salicylic acid. The same acid appears to be produced by 
adding salicylic acid to a solution of bromine in carbon disulphide ; 
it crystallises in long thick needles, melting at 164°—165°. The 
barium salt, (C;H;Br(OH)COU,).Ba + 3H,0, is readily soluble, and 
forms shining needles. The lead salt is a white and the copper salt a 
greenish-yellow precipitate. 

C. S. 


A New Derivative of Styphnic Acid. By J. Scurepur (Ann. 
Chem. Pharm., clxiii, 297—307). 


WueN styphnic acid (trinitroresorcin) is acted on by two proportions 
of potassium cyanide, a dark red-brown liquid is obtained from which a 
brown non-crystalline mud separates ; but if the neutral potassium salt 
be employed instead of the free acid, a crystalline diflicultly soluble 
potassium salt is obtained, which, when treated with sulphuric acid, 
yields a crystalline compound named by the author resorcein-indophan. 
This substance is easily soluble in cold water with a pure blue 
violet colour, insoluble in alcohol and ether; strong hot acetic 
acid takes up a little, and cold concentrated sulphuric acid dissolves 
it without decomposition; its formula is C,H,N,O, 2 at. H., being 
replaceable by metals ; the potassium, sodium, and barium-compounds 
have been analysed. Nitric acid oxidises resorcin-indophan to a yellow 
syrup containing oxalic acid; chlorine water bleaches its solution, 
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producing apparently chloropicrin; sodium-amalgam produces the 
insoluble sodium compound which is unacted on by nascent hydrogen ; 
acetyl chloride has no action. 

Heating with soda-lime eliminates three-fourths of the nitrogen as 
ammonia. Hence not more than one NO, group can be contained in the 
compound; the author ascribes to resorcin-indophan, the formula— .. ; 


OH .C=C.OCON 


. s 
OH .C C.CO.NH 
| ll | 
NO, .C — C.CO. NH. 
viewing it as derived from (hypothetical) oxyiso-purpuric acid by the 
reaction :— 


C;H;N;0-; + KCN + H,O = KNO, -+ NH; + C,H,N,O.. 
C. R. A. W. 


Camphoric Acid. By F. Wrepen (Ann. Chem. Pharm., clxiii, 
323—342, from the Journal of the Russian Chemical Society). 


A mucu larger yield of acid than heretofore obtained can be procured 
by dissolving 150 grams of camphor in two litres of nitric acid of 
1:27 sp. gr. (1 vol. water to 2 vols. concentrated acid), and heating for 
50 hours in a water-bath in a large flask with a long tube cemented to 
the mouth. This acts as a condenser, the upper end being bent to a 
right angle and leading into the chimney. Thus treated, camphor 
yields more than half its weight of puritied acid. 

The reactions of camphoric acid show that it is a bibasic acid, and that 
its formula is to be written C.H;,(CO.OH).. Four modifications have 
hitherto been described, viz., dextro-rotatory, levo-rotatory, inactive, 
produced by mixing the first two (para-camphoric), and the inactive 
insoluble variety, produced by decomposing para-camphoric ether with 
caustic potash. A fifth is obtainable by heating for 30 hours to 
150°—160°, camphoric acid with hydriodic acid of sp. gr. 1°6 (5 grams 
to 30 ¢.c.), or with fuming hydrochloric acid saturated at U°. Its 
crystals contain no water, and are more soluble in water than the 
ordinary variety. It melts at 113°, and is much less readily converted 
into anhydride. The author terms this variety mesocamphoric acid, as 
it is inactive, and bears to camphoric acid a relation similar to that of 
mesotartaric to racemic acid. 

Under different conditions the action of hydriodic acid on camphoric 
acid is to produce hydrocarbons, C,Hy, UsHic, CsHis: the first two 
of these have been described as C,H, (campholene) and CoHjs by 
Gille, Keyl, and others. The formation of the lowest is expressed by 
the reaction CoH O04 = H.0 + CO + CO, + CsH,y. 

By the action of bromine on camphoric anhydride or acid there is 
formed ultimately bromocamphoric anhydride, CyH,;BrO3, water being 
eliminated in the second case. This is soluble in alcohol and chloro- 
form, being partly decomposed by boiling alcohol of 95 per cent. On 
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boiling with water, this compound yields oxycamphoric anhydride (cam- 
phanic acid), recently obtained by Kachler from campholic acid. This 
acid has the formula C,.H,,0;, and acts as a bibasic acid, its salts con- 
taining water of crystallisation lost at 100°. It yields a mono-ethylic 
ether by the action of hydrogen chloride on an alcoholic solution, the 
same substance being produced by the action of alcohol on the bromi- 
nated anhydride. The calcium salt when distilled furnishes a hydro- 
carbon, C;Hy,, resembling the terpenes, of sp. gr. 0°814 at 0°, boiling at 
119°, and capable of absorbing oxygen. The same substance is 
obtained by heating the oxyanhydride with water to 180° in sealed 
tubes. This is probably identical with the lowest hydrocarbon obtained 
by the action of hydriodic acid on camphoric acid. 

. By heating bromocamphoric anhydride with ammonia, amido- 
camphorie anhydride, C\H3(NH:2)Os; is formed. Nitrous acid converts 
this into the oxyauhydride. On heating with 10 per cent. alkaline 
solutions it yields amidocamphorie acid, CyHi;(NH:)O;.H.0, the water 
of crystallisation being lost at 85°. 

The above described substances are all solid, having the following 
melting points :— 


Camphoric anhydride, CyHyO3............2-65 217° 
Bromocamphoric anhydride, CjH),BrO; ........ 215° 
‘Oxycamphoric anhydride, CyH;;(OH)O;........ 201° 
Oxethylcamphoric anhydride, C,oH,(OC2H;)O; .. 68° 
Amidocamphoric anhydride, CjpHi;¢NH2)O; .... 208° 
Acid from ditto, CyHi;(NH2)O, .............. 160° 


The author views oxycamphoric anhydride as the representative of a 
new class of substances which are at once anhydrides and bibasic 
acids. 


C. R. A. W. 


Azophenylene from Para-azobenzoic Acid (Azodracylic Acid). 
By A. Cuiaus (Deut. Chem. Ges. Ber., v, 610). 


Rosenack has shown that azobenzoate of calcium yiclds azophenylene 
on distillation. On repeating his experiments with azodracylic acid 
the same product was obtained. After crystallisation from hot alcohol 
the product melted at 171°, and corresponded in all respects with 
Rosenack’s product, which melted at 170°—171°. 

C. R. A. W. 


Note on Tyrosine. By L. Barrn (Ann. Chem. Pharm., clxiii, 
296). 
In consequence of Beilstein and Kuhlberg’s observations on a pos- 
sible synthesis of tyrosin (this Journal, x, 709), the author makes the 
following statement. He was led by former researches to regard it as 
an oxyphenylamidopropionic acid of the para series, and therefore to 
attempt its formation from paracoumaric (paraoxycinnamic) acid by 
converting this acid by Glaser’s reaction into oxyphenyl-chlorolactic acid, 
and acting on the latter with ammonia. He has in this way obtained, as 
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end-product, crysta!s still contaminated with impurities, which, to 
judge from their qualitative reactions may perhaps be tyrosine. 
H. E. A. 


Physiological Chemistry. 


Influence of different Earthy Phosphates mixed with the 
Food on the Composition of the Bones. By H. WeIskr- 
Proskau (Zeitschr. f. Biologie, viii, 239—245). 


PariLton had found that considerable quantities of earthy phosphates— 
strontium phosphates among others—mixed with the food, were de- 
posited in the bones. The author, with the assistance of E. Wildt, re- 
peated these experiments on young and old rabbits, but could not find 
the slightest trace of strontia, or any noteworthy inercase of the mag- 
nesia, lime, or phosphoric acid ix the bones when earthy phosphates were 
mixed with the food. The age of the animal has an influence on the 
composition of the bones, those of old rabbits containing more salts than 
those of young ones. The percentage composition of the bone-ash is 
much alike in both, but the proportion of magnesia seems to be some- 
what higher, and of lime somewhat lower, in young animals. The 
percentage amount of phosphoric acid is almost the same in all bones, 
and is on an average 42°17 per cent. 


7. 


On the Amount of Caffeine contained in Coffee, and on its 
Physiological Action. By Hermann Auber (Pfliiger’s Archiv. 
fiir Physiologie, v, 589—628). 


ArHouGH the quantity of caffeine contained in raw coflee is known, no 
attempt has ever been made to ascertain how mucli of the alkaloid is 
contained in a cup of coffee, and it is also uncertain whether the beans 
should be slightly or strongly roasted, and whether the ground coffee 
must be boiled to extract its active principles or simple infusion is 
sufficient. By cxtracting the coffee with water, either by percolation 
or decoction, and evaporating to a syrup, which is then treated from 
five to cight times with chloroform at nearly 60° till all the caffeine has 
been dissolved out, he obtains a larger quantity than previous experi- 
menters. Raw beans of the ycllow Java kind yiclded 0°709—0°849 
per cent. by this method, while they gave only 0°4/4 by Garot’s method 
of precipitation with basic lead acetate. When much roasted, coffee 
loses a certain quantity of caffeine, which sublimes, whercas it loses 
none by slight roasting. Notwithstanding this, the coffee made in the 
usual way by percolation from strongly roasted coffee contains rather 
more caffeine than that made from an equal weight of slightly roasted 
coffee, as the roasting renders it more easy to extract. 

When coffee is prepared in the usual domestic fashion by pouring 
six to ten times its weight of boiling water three or four times over 
ground coffee, nearly the whole of the caffeine is extracte 1, hardly one- 
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fifth of it remaining in the grounds. The quantity of caffeine in a 
cup of coffee prepared from 162 grams of coffee is about 0:1 to 0°12 
gram. <A cup of tea prepared in the ordinary way from 5—6 grams 
of Pekoe tea contains also about 0°1 to 0°12 grams of caffeine. Caffeine 
acts upon the spinal cord and causes tetanus in doses of 0°005 gram for 
a frog, injected subcutaneously ; for a rabbit, 0°120 gram (injected into 
the jugular vein), for cats; 0°200, injected in the same way; and the 
same quantity for dogs. It has a peculiar action on the muscles of 
frogs, especially when directly applied to them, causing them to become 
rigid and white, apparently from coagulation of the myosin. It does not 
exert this action on the muscles of mammalia. The tetanus is removed 
by artificial respiration, and if this process is kept up for about a 
quarter of an hour no recurrence of the tetanus takes place, even 
though the respiration is then discontinued, showing that the caffeine 
is quickly eliminated or destroyed in the organism. Occasionally it 
produces a paralysis of the hind legs in rabbits, but the author is un- 
certain to what cause this is to be attributed. It quickens the heart 
and at the same time reduces the blood pressure. This effect he believes 
to be due to stimulation of the cardiac ganglia, combined with diminu- 
tion of what he regards as cardiac tone, due to paralysis of the nerves 
passing from these ganglia to the muscular substance. 

The action of caffeine does not explain the stimulating and reviving 


action of coffee. 
7. & RR 


Composition of Goat’s Urine on a Purely Vegetable and 
Purely Animal Diet. By H. Weiske-Proskavu (Zeitschr. f. 
Biologie, viii, 246—250). 

Two kids of the same age were taken, and one was quickly weaned and 
fed on a vegetable diet, while the other was fed exclusively on milk. 
When both were seven months’ old, their urine was collected and com- 
pared. That of the first kid, fed on vegetable diet, presented the 
usual characters of the urine of herbivora, being turbid, alkaline, and 
effervescing with acids; while that of the second, which was fed on 
milk, was perfectly clear and strongly acid, like the urine of carnivora. 
The urine of the first was very concentrated (sp. gr. 1058), and 100 
cub. cent. contained on an average 11'08 grams of solids, 5-19 of ash, 
and 1:11 of nitrogen. The addition of hydrochloric acid caused a 
deeply-coloured deposit of hippuric acid to form after some time. 
When the kid was fed on hay instead of green clover and turnip-leaves, 
the precipitate of hippuric acid occurred immediately after the addi- 
tion of the acid, and was much purer and larger, 100 c.c. of urine 
yielding 1:80 grams of it. The urine of the second animal had a sp. gr. 
of 1°011, and 100 c.c., and contained, on an average, 1°75 grams of solids, 
0°57 of ash, and 0°33 of nitrogen. The addition of hydrochloric acid 
produced a very slight precipitate after a long time. It contained no 
uric acid. The urine of the second animal contained a large quantity 
of phosphates, while the first contained only traces of them, but large 
quantities of carbonates and sulphates. 


T. i. B. 
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Researches on Iron in the Blood of an Invertebrate Animal. 
By M. Bovusincauut (Compt. rend., xxv, 173). 


THE blood of Limaz flava is almost colourless, and contains numerous 
elliptical corpuscles, about the size of the blood-corpuscles in the cow. 
It has an alkaline reaction, and consists of water 96°095 per cent., dry 
residue 3°905, ash 0°767, and iron, reckoned in the metallic state, 
0:00069 per cent. If iron really formed a constituent of the blood of 
the limax, it might be expected that, as in the higher animals, it would 
be present in larger proportion in the blood than in the muscles. At first 
sight it would appear not to be so, for the limax, freed from its intestines, 
contained water 84°88, dry residue 15°12, ash 3, and iron 0:001176 per 
cent., a quantity of iron larger than that in the blood. This is due to 
the greater proportion of solid residue in the muscles; and when equal 
quantities of the dry residue of muscle and of blood are compared, the 
latter is found to contain more than twice as much as the former, the 
numbers being 0°0177 per cent. of iron in dried blood, and 0-0078 in 
dried muscle. This proportion is very much smaller than in animals 
with red blood, the dried blood of the ox containing ten times as much 
iron as the dried muscle. The actual amount of iron in the blood of the 
limax is only #;th of that in a red blood. The colourless character of 
the blood is due to the absence of hemoglobin, or to the presence of 
an analogous substance in small quantity only, as the blood remains 
yellowish, and does not acquire a red tint even when concentrated by 
evaporation. 


T. L. B. 


Researches on the Physiological Action of Kinic Acid; Reduc- 
tion of Ferric Chloride in the Organism. By M. Rasurgau 
(Compt. rend., Ixxv, 219—221). 


Kinic acid agrees in its action with citric and tartaric acids, and has no 
active properties peculiar to itself. Its alkaline salts have no taste, and, 
like those of other organic acids, are converted into carbonates in the 
body. They cause constipation when injected into the blood, and 
would probably be purgative if introduced in sufficient quantity into 
the alimentary canal. Ferric chloride is readily reduced by organic sub- 
stances. To this reduction is due the blue stain which is produced on the 
hands after using ferric salts or potassium ferrocyanide. The author 
considers that ferric salts are reduced to ferrous in the stomach, and 
are absorbed as such, and that when ferric chloride has been injected 
into a varicose vein to coagulate the blood; the coagulum which it at 
first produces afterwards disappears, because the ferric salt is converted 
into a ferrous salt which hinders the coagulation of the blood instead 
of inducing it. 


T. L. B. 


Is the Compound of Carbonic Oxide with Hemoglobin a Fixed 
Compound? By N. Zunrz (Piluger’s Archiv., v, 584—588). 
Zuniz investigates the relation of carbonic oxide to blood, and puts to 
stringent proof the dissociation theory of respiration propounded by 
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Donders (p. 252 of this volume). Donders states, in opposition to 
generally received opinions, that carbonic oxide may be driven out of 
blood by oxygen, or hydrogen, or carbonic acid, or even by a tempera- 
ture of 0° C., and that it is evacuated from the blood as such without 
undergoing oxidation into carbonic acid. It is clear, if Donders is 
right, that it will also be possible to pump the carbonic oxide out of the 
blood saturated with this gas, even though it may not be quite so easily 
removed as oxygen. 

Both Nawrocki and Pokrowsky deny the possibility of this. Zuntz 
placed blood saturated with carbonic oxide in the receiver of Pfliiger’s 
gas-pump, and found, on warming it to 37°—42°, that there was an 
active escape of gas which apparently ceased at the end of half an 
hour. When the pumping was continued at various intervals, how- 
ever, fresh quantities of gas were freed. More was again obtained by 
heating the receiver to 60°. The blood so exhausted was found to give 
the spectrum of reduced hemoglobin, which was replaced by the spec- 
trum of oxy-hemoglubin after standing in the air. The hemoglobin 
had not undergone decomposition. ‘wo analyses gave exactly the 
same results. The gas obtained was freed from carbonic acid by caustic 
potash and from oxygen by potassium pyrogallate. The oxygen ob. 
tained, derived in all probability from the air, has no effect in causing 
a formation of carbonic oxide. 

The gas obtained at 60° was analysed separately from that at 49°. 
From 81°65 c.c. of dog’s blood, sp. gr. 1071, the quantities were— 


at 40° C. — 4°607 c.c. CO (0° and 1m.) 
at 60° C: — 0°998 c.c. CO 


Total = 5°605 ¢.c. CO 


i.e., = 17:7 per cent. of the blood-volume. 

The chief point to be observed is, that the gas cannot be pumped out 
all at once, but is evolved at intervals only. Schoffer found that this 
was also true of carbonic acid, and he attributed it to the progressive 
development of an acid which set free the gas. Zuntz shows that this 
supposition is untenable: for he finds by experiment that the same is 
true of solutions of sodium bicarbonate, which also parts with its car- 
bonic acid in a fitful manner, an effect which cannot in this case be 
attributed to the development of any acid. ‘These experiments sufii- 
ciently account for other investigators not having been able to extract 
carbonic oxide from the blood, as the process was supposed to be 
complete when no more gas was evolved after the first pumping. Zuntz 
also points out some errors in the methods adopted by Pokrowsky. 
These results must medify received ideas regarding carbonic oxide 
poisoning. There is no longer need to suppose that carbonic oxide can 
only be removed from the blood by oxidation into carbonic acid. As 
long as the heart still beats there is hope, by energetic artificial respira- 
tion, of again restoring the blood to its normal condition. 


D. F. 
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The Glycogenic Function of the Liver and its Relation to 
Diabetes. By F. W. Dock (Pfliiger’s Archiv., v, 571—583). 


Tuts is a research from the physiological laboratory of Zurich, giving 
the results of new experiments on the conditions of glycogen formation ° 
in the liver, as well as some very interesting observations on the rela- 
tions of this to artificial diabetes. In regard to the question from what 
elements of the food glycogen is formed, though agreeing substantially 
with Pavy and Tscherinow that it is from the carbohydrates, the author 
considers that the methods of investigation and analysis adopted by these 
observers are not free from objection, and he therefore adopts Briicke’s 
method for the qualitative and quantitative determination of glycogen. 
He found in the first place that after rabbits had been starved for 
several days, the liver became entirely, or almost entirely, devoid of 
glycogen, but that if after such a period of starvation injections of 
sugar were made into the stomach, glycogen appeared in the liver in 
large amount. If, instead of sugar, injections of albumin or water 
were made, no glycogen appeared in the liver. No experiments were 
made with fat, as it has been well established that fat does not cause 
glycogen formation. The occurrence of glycogen in the liver after 
injections of sugar into the stomach takes place in a few hours. 

He regards it as proved that any excretion of sugar from the 
organism, as in diabetes, must in the last instance be referred to the 
carbohydrates of the food, but discusses the question whether diabetes 
is due to the passage of the sugar directly through the body without 
previous transformation into glycogen, or whether it is due to increased 
transformation of glycogen into sugar. That it is not due to diminished 
combustion of the normal amount of sugar formed by the liver he con- 
siders is proved by Pavy’s researches, and by the recent experiments 
of Ludwig and Scheremetjewski, which show that there is no oxidation 
of sugar when introduced directly into the blood. He induces diabetes 
in starved rabbits by puncturing the floor of the fourth ventricle, and 
analyses the liver for glycogen in those which have received injections 
of sugar into the stomach and in those which have received only water 
injections. 

He finds that after the ‘sugar puncture” injections of sugar do not 
cause the appearance of glycogen in the liver, nor does any appreciable 
quantity of sugar appear in the urine. The injections of sugar into 
the stomach thus remain unaccounted for. Experiments on diabetes 
induced by curara afforded a probable explanation of this. It was 
found that in starved animals under the influence of curara, injections 
of sugar likewise failed to cause a formation of glycogen in the liver. 
On the other hand, sugar appeared in the urine in large amount. 
Apparently therefore it seemed established that diabetes was due to 
the passage of the sugar of the food directiy into the urine without 
becoming stored up as glycogen in the liver. But on the other hand, 
it was found that curara caused the occurrence of sugar in the urine 
even when no injections of sugar had been made, and that too in 
animals which had been starved long enough to cause the entire disap- 
pearance of glycogen from the liver. Hence the theory of diabetes 
which regards the sugar, simply as that which has passed into the 
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urine directly from the food is proved insufficient to account for all the 
phenomena. Dock promises further investigations, but suggests that 
the explanation is, in all probability, to be sought for in the muscles, 
which may have the power of storing up glycogen or sugar and 
retaining it more tenaciously than the liver, capable, under certain 
conditions, of again being given up and appearing as sugar in the 
urine. D. F. 


The Physiological Action of Trichlorhydrin. By A. Romensxy 
(Pfliiger’s Archiv., v, 565—570). 


Romensky adds a new anesthetic to the long list of the similar chlorine 
substitution products of the hydrocarbons “of the fatty series. This 
new substance is trichlorhydrin or trichloropropane, C;H;C\;. 

One drop of this liquid introduced into the stomach of frogs causes, 
after a quarter of an hour, weakening of the spontaneous movements 
and reflex excitability. Ultimately reflex excitability entirely disap- 
pears, the heart’s action is diminished to twelve beats per minute. This 
condition lasts four hours. The auimal gradually recovers, and next 
day is quite well. 

In rabbits of medium size half a gram, and in larger ones, one 
gram causes sleep in five minutes, with diminution or entire abnegation 
of reflex excitability. The respiration is retarded, and the heart is 
quickened. The sleep lasts from ten minutes to several hours, and 
complete recovery ensues. In all cases there is first dilatation then 
contraction of the vessels of the ear. The temperature sinks in all 
cases, in some as much as three degrees. The blood pressure is first 
inercased and then sinks, and continues to oscillate periodically during 
the whole period of sleep. Smaller doses cause heaviness and weakness 
of the voluntary movements. 

In dogs, besides the last-mentioned symptoms, vomiting follows the 
administration of the drug in from 14 to 3} hours. In man the vomit- 
ing, which is invariably caused, forbade the use of large hypnotic 
doses. Romensky, however, chose to risk the effects on himself, and 
swallowed two grams in a capsule. After fifteen minutes it caused 
sleepiness and headache and feeling of heat in the face. This condition 
lasted two hours without real sleep being induced. The gait was 
tottering and facial pain was felt. In the night, seven hours after the 
administration, violent vomiting came on, and catarrh of the stomach 
remained for two days. 

Trichlorhydrin thus acts like the other anesthetics on the nervous 
system, but on account of its insolubility and the irritation of the 
stomach which it induces, it is not well fitted for administration by the 
mouth. It also produces anesthesia by inhalation, but on account of 
its nut being.very soluble it acts more slowly than chloroform. Tri- 
chlorhydrin occupies an intermediate place between chloroform and 
chloral. Chloroform cannot be given by the stomach and chloral 
cannot be inhaled, while trichlorhydrin may be applied in either way. 
It is, however, of no practical value, for it produces gastro-intestinal 
irritation, and is therefore inferior to chloral, and on account of its 
small volatility it is not so rapid as chloroform. D. F. 
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Unorganized Ferments. By G. Hiirner (J. pr. Chem. [2], v, 
372—396). 


Tue author has adopted von Wittich’s method of preparing certain 
animal ferments, and has investigated their individual action, and the 
conditions of their activity, with a view to explain the nature of fer- 
mentation in general. 

In order to obtain the ferment from any organ which contains it, the 
organ must be freed from blood, finely minced and soaked in absolute 
alcohol, partly to remove the water and partly to coagulate the soluble 
albumin; it is then to be freed from alcohol, and soaked for several 
days in glycerine. The ferment is obtained from the glycerin extract 
in the form of a powder on the addition of alcohol. These precipitates 
always contain more or less albumin, which, however, may be removed 
almost entirely by re-solution in glycerine and reprecipitation by 
alcohol. 

Pancreatic ferment so prepared is a white amorphous powder, con- 
taining sulphur and nitrogen, and leaving an ash containing sodium 
chloride and magnesium phosphate. It acts on starch, fibrin, and fat, 
like the pancreatic secretion itself. As regards the question whether 
the substance so prepared is a simple one, or composed of three dif- 
ferent elements, each possessed of specific properties, it is concluded, 
from the remarkable uniformity of the various constituents in four 
different analyses of as many different specimens, either that one sub- 
stance predominates, and that the variations which are observed are 
due to more or less admixture of foreign elements, or that, if’ there are 
two or more organic substances in equal, or nearly equal, amount, they 
do not differ from each other appreciably in their elementary com- 
position. 

In order to purify the ferment as much as possible, Hiifner redis- 
solves it in glycerin, and precipitates it by dropping the glycerine 
extract into a long column of alcohol of 96 per cent. The precipitate 
is washed with alcohol and ether, and dried over sulphuric acid. It is 
thus obtained in brittle pieces readily convertible into an extremely 
light powder. Itis quite amorphous, and possesses no trace of organised 
structure. It still contains ash, sulphur, and nitrogen, and is still 
active. It is not hygroscopic. Prolonged heating at 100° causes no 
loss of weight, and no diminution of activity. 

Analyses gave the following percentage :— 


I. TI. 
C = 4325 43°09 nine 43°59 = -_ 
s = 6°80 6°50 — O7 — — 
N= = —— 13°80 — 11-00 — 
Ss = — — — — 0°88 
Oo= — —_— — — eae ant 
Ash = = — a a a 7-04 


The ash contained no phosphoric acid or chlorine, and only a trace of 
magnesia. 
The powder is slowly soluble in water. The watery solution ree 
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| sembles solutions of albumin. Both it and the solution in glycerin 
coagulate on boiling. The solution is precipitated by many agents, 
which likewise precipitate albumin, and it gives Millon’s reaction. 

The only marked difference between the precipitated pancreatic fer- 
ment and albumin precipitated by alcohol, is that the former is again 
soluble in distilled water. When coagulation begins, the solution 
loses its power of digesting fibrin, as well as its diastatic and fat- 
splitting properties. When coagulation begins (at 70°) fine flocculi 
separate out, and from the filtrate a second precipitate can be obtained 
by addition of excess of strong alcohol. 

The flocculi have the following percentage composition :— 

s 


C, 47°36; H, 7:24; N, 15°05; 6}: 30°09; ash, 0°26. 


| 
| The alcohol precipitate— 
\ C, 40-25; H, 7°69; N, 9°60; 8, 0°71; O, —; ash, 9°86. 


they appear to be products of the breaking up of a large molecule, the 

ferment molecule, or of the several molecules as the case may be. 
i As regards the loss of its activity by being heated to 70°, pancreatin 
| agrees with emulsin, diastase, and pepsin, the solutions of which are 
| likewise destroyed by this temperature. In the dry state, however, 
a heat of 100° has no effect. 
i Just as the higher and more complicated organisms, so also, in all 
probability, the simplest organisms have in their bodies, or in the 
} interior of their cells, or their walls, substances which act as ferments, 
| on the integrity and activity of which their life depends. This would 
Hl agree with the fact of their being destroyed by a heat of 70° in water, 
while they may be heated in the dry state to 100° without suffering 
| harm. Such facts are well known to naturalists. 

Hiifner obtains similar ferments possessing both the diastatic power 
| and the power of digesting fibrin, not only from the pancreas, but also 
7 from the salivary glands, from the lungs, and from rotten cheese. He 
is inclined to attribute their origin to oxidation of albuminoids, from 
i which they differ chiefly in their percentage of oxygen. 

\ D. F. 


| , 

| These so different substances have no longer any specific action, and 
ij 

| 


On the Value of Phenol as a Disinfectant.’ By P. C. Piuace 
(Pfliger’s Archiv. f. Physiologie, v, 538-—565). 


| THIS memoir commences with some general observations on the pro- 
| cesses of putrefaction and fermentation, the author inclining to the view 
that living organisms are the originators of these processes. Having 
i regard to the fact that putrefaction, if not originated by living 
| organisms, is always accompanied by the presence of these, it is im- 
portant that such organisms should be rendered harmless, and this may 
be done in one of two ways. First, the conditions under which the 
organisms are developed may be so modified that innocuous forms of 
life alone may be produced, ¢.g., by acidifying a liquid to a sufficient 
extent, only common forms of mould are developed, and the liquid is 
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decomposed by a process of oxidation. Secondly, the organisms may 
be altogether destroyed, and in disinfection this is the best and safest 
process. The author adduces experiments of his own to prove that 
phenol is the best known agent for achieving this. The essay is divided 
into three sections. 

I. The Antifermentative and Antiputrefactive Actions of Phenol.— 
Starting from the fact that the intensity of putrefactive processes is 
always in direct relation to the amount of life present, it was sought to 
determine in what manner the lower organisms comport themselves 
towards phenol. But, inasmuch as the larger of these (paramecium, 
Euplotes, Colpoda, Opalina, &c.) are not proved to have any necessary 
connection with the putrefactive process, any conclusions drawn from 
this method of research are valid only on the supposition that the 
actions of phenol on the larger of the lower organisms and on the 
smaller (Vibrio, Bacteria, Monas, &c.) are analogous. This analogy of 
action was established by experiment, the power of resistance to the 
action of phenol varying only in quantity. The larger organisms in 
putrefying liquids were found to be more susceptible to the action of 
the disinfectant than the smaller. 1—14 per cent. of phenol sufficed, 
however, to kill all the microscopic organisms in such a liquid, or to 
prevent their formation. The formation and continued life of fungi 
was also prevented by the same percentage of phenol in solution. 

Alcoholic fermentation was found to be checked by phenol, and 
entirely arrested or prevented by 4 per cent. of theagent. The butyric 
fermentation in milk was also checked and stopped by 33, of phenol. 
As regards the glucosides, the statements of Crookes and others were 
confirmed, it being found that the actions of amygdalin and emulsin 
were uninfiluenced by phenol. The saccharification of starch by saliva 
was, in opposition to previous statements, prevented either by the 
addition of large quantities of phenol, or by the prolonged action of 
the disinfectant, quantity and time being found to form important 
elements in the process. The peptonification of albumin was found 
to be checked by =},, and entirely prevented by 33, of phenol. 
Some experiments made with the view of determining whether this 
was caused by the action of phenol on pepsin or on albumin, or on 
both, led to no decisive results, and the author reserves the solution of 
this question for further experiment. 

II. The value of Phenol as a Disinfectant in comparison with other 
Substances.—Phenol is compared with the following substances :— 
ferrous sulphate, chloride of lime, chlorine, the permanganates, mineral 
acids, and quinine, and in each case the verdict is given unhesitatingly 
in favour of phenol. It was found that quinine hydrochloride did not 
entirely prevent the development of vibriones and monads in a mixture 
of sugar, milk, and water, nor prevent the butyric fermentation setting 
in. The salt was added to the experimental solution in the proportion 
of +45. 

Ul. The Physiological Actions of Phenol.—These were found to be 
similar to those of strychnine. 

Phenol was found to be as active in the state of vapour in preventing 
the formation of living organisms as when used in solution. — 
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Chemistry of Vegetable Physiology and Agriculture. 


On the Fermentation of Fruits (Third Part). By J. Boussiy- 
GAULT (Ann. Chim. Phys. [4], xxvi, 362—375). 


| Bilberries (fruit of Vaccinium Myrtillus).—The berries were allowed to 
( ferment spontaneously in a flask connected with a jar standing over 
Hl mercury. 


Containing 


i Weight Acid 
Bilberries. employed. Sugar. Alcohol. | expressed as 
| 


H.S80,. 


gr. er. gr. - gr. 

Before fermentation .... 9486 °5 598 °6 0°0 64°32 
After ie ssi 9166 °3 0:0 239 -63 64°88 
Difference ......+.+- —320°2 — 598 ‘6 + 239 63 +0°56 


| The sugar, which, judging by its rotatory power, seemed to be wholly 
} inverted sugar, should have given 305°9 of alcohol ; only 239°63, or 78 
| per cent. of this was obtained. 

These 239°63 grams of alcohol produced represent 229°3 of carbonic 
anhydride. The loss of weight after fermentation was 320°2, and there 
was, as shown in the table, but very inconsiderable increase in the 
proportion of acid. 

White Wine of Lampertsloch.—Must of sp. gr. 10795 at 17° was taken 
and strained from the stalks, skins, and stones. 


; | Acid 
Weight of Sugar by | 
fi 7 Alcohol. | expressed as 
t. test. 
| mus copper tes | H,SO,. 
H | 
i ; gr. er. gr. gr. 
Before fermentation ....| 9715 °5 1688 *46 0°0 | 39°74 
. After - etal 8955 ‘0 traces 781 °41 47°82 
| Difference..........| —760°5 | —1688°46 | +781-41 +808 


The alcohol obtained was about 91 per cent. of the amount which the 
sugar should theoretically have yielded. 

The alcohol produced represents 747°8 of carbonic anhydride, the loss 
actually experienced being 760°5 

By making a series of observations of the rotatory power of the must 
daring the progress of the fermentation, it was found, as already shown 
by Dubrunfaut, that the dextroglucose is destroyed by fermentation 
before the leevulose. 
Honey.—F ermented with washed beer yeast. 
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Sugar Acid 
by copper | Alcohol. | expressed 
t 


Volume. | Weight. 
est. as H.SOQ,. 


| 
| 


° | 
; lit. gr. gr. gr. gr. 

Before fermentation .. 3 °845 4012°87 | 378°73 — 0°62 

After is .-| 3°837 3823 ‘00 | traces 177 65 3°07 


Difference ......| —0°008 —189 ‘87 |-878 ‘73 | +177°65 +2°45 
| 


The sugar should have produced 193°57 of alcohol. Calculating 
from the alcohol produced, 170 grams of carbonic anhydride should 
have been evolved. The actual loss incurred was nearly 190 grams. 


ww. a 


Albuminoids and their changes during Germination. By 
Prerrer (Versuchs-Stationen Organ, xv, 114—121). 


Tuer author points out that in many papilionaceous plants, asparagine 
performs an intermediate part in the translocation of the albuminoids 
during germination, possibly acting in the same way as glucose does for 
the formation of non-nitrogenous substances. 

In Lupinus luteus and other plants, asparagine and glucose appear 
together at the commencement of germination, and are confined to the 
same young organs and parts of the plant. Asparagine disappears at 
the first unfolding of the leaves. Albuminoids in being converted to 
asparagine must lose carbon and hydrogen, and in the reconversion 
these bodies must be obtained, probably from a non-nitrogenous 
constituent of the plant. 

Seeds germinating in the dark consume a larger quantity of their 
non-nitrogenous matters than those germinating in the light, and so 
the substance necessary for the regeneration of albuminoids from 
asparagine is deficient. It may be in this way that asparagine accumu- 
lates in some plants grown in the dark. 


EK. K. 


Increase of Temperature during Germination, and its Causes. 
By F. Wresner. Versuchs-Stationen Organ, xv, 135—142). 


EXPERIMENTS were conducted simultaneously on the increase of tem- 
perature and the amount of carbon dioxide evolved during the germi- 
nation of hemp-seed. The seeds were kept moistened during the first 
12 hours, with water at the same temperature as themselves. 

The temperature of the seeds rose about 1° C. above the air, quickly 
after damping, and some time before carbon dioxide was evolved and 
continued to rise until the appearance of the cotyledons ; the maximum 
excess over air-temperature was 7°5°C.; 166 seeds with a dry weight 
of 2'709 grams, gave off ‘610 CO,, and produced plants weighing 
1:364, showing a loss of 49 per cent. during germination. Similar 
experiments with barley produced like results; the greatest excess of 
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temperature over the air was 4°7° C. 63 grains of. barley with a dry 
weight of 1:793 grams gave off 1:194 CO, and produced plants 
weighing 1°431, showing a loss of 20 per cent. 

The first rise in temperature is owing to a condensation of water in 
the tissues of the seed : for barley-meal and ground hemp-seed showed 
iF © similar rise when moistened, as did many other seeds. 
| That this rise is not due to oxidation was proved by moistening a 
mixture of ground seeds, from which no carbon dioxide was evolved 
during several hours, though the temperature rose. 


FE. K. 


Occurrence of Rubidium in Beetroot. By E. Preirrer (Arch. 
Pharm. [2], cl, 97—102). 


iI Tne beetroot ash was obtained by evaporation of the liquid remaining 
1 after distillation of the alcohol obtained from the sugar syrup, and 
calcination of the residue. The average composition of the ash ob- 
tained from the beetroots of the north of France is the following : 


Potassium carbonate........ 50 per cent. 
Sodium carbonate.......... 20 
Potassium chloride ........ 18 
Potassium sulphate ........ ) 
Insoluble matter and moisture 25 sa 


Besides these substances, small quantities of iodine and bromine, and 
of rubidium, are contained in the ash. The above substances may be 
separated by crystallisation, or the potassium salts may be utilised 
first by converting them into the chloride and then into nitrate, by 
addition of sodium nitrate. After the separation of the greater portion 
of these salts by evaporation, &c., the rubidium may be precipitated 
from the diluted mother-liquor by addition of dilute solution of platinic 
chloride, or better by addition of a hot saturated solution of a 
potassio-platinic chloride. The precipitate obtained may be freed 
from the potassium salt by. washing with water and then reduced in a 
current of hydrogen. The author estimates that the ash from the 
1 beetroot of the north of France contains about 1°75 grm. of rubidium 
} chloride to the kilogram of ash. From this it follows that 1 hectare of 
land yields about 255 grams of rubidium chloride to every crop of beet- 
root. The rubidium chloride contained a trace of cesium, but no 
lithium was found in the ash. Tobacco from the same region contains 
potassium, rubidium, and lithium, and traces of sodium, whilst rape- 
seed contains only potassium and sodium, but neither rubidium nor 
lithium. 


A. P. 


Distribution of Atropine in the Leaves and Root of Bella- 
donna. By M. Lerorr (Pharm. J. Trans. [3], ii, 1029). 


Leaves from cultivated plants gathered in May, before flowering, and 
others gathered in August, after flowering, yielded the following 
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quantities of atropine. In each case the atropine is given in 100 grams 
of the dry substance— 


Experiment. May leaves. August leaves. 
gram. gram. 
Deersvvewee O418 ........ 457 
. erry ver 0405 ........ O'445 
PO viekeneens 0-421 ........ 0467 
Pesecercene i rere . U482 


Leaves gathered in July from cultivated plants, and others from 
wild plants, gave results as follows :— 


Cultivated Wild 

Experiment. leaf. leat’. 
gram. ovam. 

Sivinuvenes U470 ....00.. O-459 
Deveevesees OOP caness .- O77 


The leaf is therefore less rich in atropine in the spring than after the 
floral organs have faded, and there is no appreciable difference whether 
the plant grows wild or is cultivated. 

Roots of various ages gave the undcrmentioned results :— 


Root two to three Root seven to eight 
Experiment. years old. years old. 
gram. gram. 
Reudeeens O4718 ........ 02541 
Soccevess U4SS6 ........ 03128 


Though the root is occasionally richer in atropine than the leaf, yet 
it is much more variable in composition, and hence the leaf will have 
more uniform therapeutic properties. 

J. B. 


Bark of the Juglans Cinerea. By C. O. Tuiebaup (Pharm. J. 
Trans. [3], ii, 1033). 


Tuts bark yields bitter extractive, a large amount of oily matter, an 
acid which the author has named juylandic acid, an acid crystallising 
in colourless tabular crystals, and a volatile acid, but no alkaloids or 
tannin. Juglandic acid crystallises in short acicular crystals of a 
a orange-ycllow colour, and appears to be related to chrysophanic 
acid. 


J. B. 


Some Constituents of Ericaceous Plants. By J. Oxiuy (Pharm. 
J. Trans. [3], ii, 1050). 


AwonG the organic constituents of Gaultheria procumbens and Hpigeu 
repens are arbutin, ursone, ericolin, tannic acid, a principle analogous 
to gallic acid, formic acid (in Epigea), grape-sugar, gum, and colouring 
matter. Arbutin, ursone and ericolin have previously been found in 
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Uva ursi‘and Chimaphila wnbellata, and therefore appear to be common 
to plants of the ericaceous order. 
J. B. 


On the Nature of Silicium Compounds Occurring in Plants. 
By A. LaprensurG (Deut. Chem. Ges. Ber., v, 568). 


Nor improbably part of the silica found in plant-ashes arises from the 
destruction of silico-organic compounds; and the silica occurring in 
living plants may have a similar origin. Cellulose from filter-paper 
treated with dilute nitric acid and potash-solution to eradicate soluble 
and decomposible silicates, still gave an ash containing 40 per cent. of 
silica with much lime and iron oxide. Swedish filter-paper, dissolved 
in cuprammonia solution and precipitated by hydrochloric acid, still 
gave 0°11 and 0°16 per cent. ash, whereof one-third was silica; so that 
a small amount of silicates appears to exist in the purest cellulose. 

Equisetum arsense gave 20 per cent. of ashes, of which one-fourth was 
silica ; but when it was previously warmed with strong hydrochloric acid, 
and then with potash, the ash feil to 16 per cent., of which only one- 
tenth was silica; in the alkaline extract from this plant, a carbonaceous 
silicic acid (like silico propionic acid) was sought for, by precipitation 
with hydrochloric acid, evaporation of filtrate, solution of residue ii 
potash, and dialysis of the solution: the remaining liquid left on evapo- 
ration a nearly pure silica, giving only 1:0 per cent. of carbonic acid on 
combustion with copper oxide. 

C. R. A. W. 


The Oxidation-blue of Boletus Cyanescens, B. Luridus, &c.; 
compared with a similar Product derived from Phenol. By 
T. L. Puipson (Chem. News, xxv, 301). 


THE intense blue colour produced by the addition of calcium hypo- 
chlorite to an alcoholic solution of the yellowish colouring matter of 
Boletus luridus, &c.; and the blue tint assumed by a freshly cut sur- 
face of Boletus when exposed to the air is, in the author’s opinion, to 
be attributed to the oxidation of aniline naturally present in the 
tissues of these fungi. The supposition is based upon the similarity 
of the colour developed in the following reaction :— 

A small quantity of phenol is dissolved in methyl alcohol saturated 
with ammonia, and calcium hypochlorite is cautiously added until a blue 
colour is produced. The diluted aqueous solution of the colour, when 
acidified by hydrochloric acid, first assumes a reddish tint, then 
gradually deposits a resinous substance, and becomes yellow. This 
yellow solution in presence of ammonia, takes a blue colour in a very 
few minutes by exposure to the air. 

The colour thus artificially prepared, is very similar in tint to that 
produced by the oxidation of the extractive of several species of the 
above-mentioned fungi. 

J. W. 
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Cultivation Experiments with Flax. By A. ScuiscuKin (Ver- 
suchs-Stationen Organ, xv, 126—133, and 161—170). 


Tue author determined the dry substance and oil in the various parts 
of the plant at three stages of its growth. The seed (American white- 
blossoming linseed) was sown on May 1 ina rich soil. On June 7 the 
first sample was taken; the plants had then reached the middle inter- 
node. On June 15 the second sample was taken; blossoming had then 
commenced. On July 28 the final sample was taken; the plants were 
then fully ripe. The following table shows the rate of increase of the 
dry matter and oil during growth, the amount in the full-grown plant 
being taken as 100*:— — 


| ' 
Percentage of oil 


| 

| Dry matter. | Oil. in dry matter. 
First period errr 2°29 1°73 5°20 
Second period ..........| 23 -90 17°84. 5 67 
Third period............| 73 ‘81 80°43 7°27 


| 100 ‘00 100 ‘00 


The upper parts of the plant are richer in oil than the lower parts. 
The percentage of oil in the lower parts diminishes as growth proceeds ; 
the absolute amount, however, increases. The leaves are much richer 
in oil than the stem. The author compares his results with those 
obtained by Arendt with oats: the development of starch in the later 
growth of the oat corresponds with the production of oil in the case of 
flax. 

Flax was grown in pots with soil variously manured. The soil was 
a poor loam, containing in 100 parts but ‘156 CaO, ‘098 K,O, and 
‘039 P.O; soluble in hydrochloric acid. Each pot held 3,500 grams of 
soil, and was planted with 35 flax seeds. The plants grew in the open 
air. The flax receiving phosphates bloomed the earliest, that manured 
with ammonium sulphate the latest. The results are shown in the 
following table, in which the produce of the unmanured pot is taken 
throughout as 100 (save in the case of the right-hand column), and 
the produce by manuring is stated in relation to this standard :— 


* The figures here given are those quoted by the author in the body of the paper’; 
the more detailed figures supplied by the author’s table (S 132) unfortunately do not 
substantiate them: thus, calculation from the detailed table gives 42°48 as the 
increase of dry matter in the third period.—R. W. 
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Weight Length Weight| 1 Weight | Weight| Weignt| ocr 

Manures. | 2 of of of oilin| oi) in 

om | usta. asthe. peetene seed. | seed. | goed, 

18 grm. CaO .......... ..--| 140°9| 88°0)153°2!) 219°7 | 117-1) 116 °3| 35°27 
33 grm. CaCO, ........006- 135°6| 95°8)116°0| 255°9 | 185 °4) 133 °1) 34°90 
40 grm. CaCly........0- 000 75°7| 109°3| 75°4| 57°0 | 85°2 87°6| 36°46 
43 grm. CaSO, .....2-. 000. /127°2 2/108 °9|1382°3} 129°9 125 °9 | 129 -4| 36°46 
53 grm. CaNzOz........-+ ++ | 150°3| 100°9 140-91 2074 | 1539, 152-3) 35°15 
31 grm. CasP;0, ..........|164°1| 106°5| 154-3 170-0 | 176°5| 159 -2| 32-03 
50 grm. CagP,0g ..........|195°0) 78°7|149°0| 436-1 | 197°1, 170-0) 30°65 
48 grm. KCl] ..............| 92°4) 88°0) 89°1/) 146°1 | 84°3) 83 °7| 34°97 
54 grm. KoSO, ........ 000 85°8, 78°7)102'1  82°7 | 67°3 69°9) 36°84 
54 grm. K,80, + 38 grm.] 196.6  §G-6'119-6 236-6 | 114-3! 108-0] 33 66 

“MgSO. | | 
ae er KNO; + 4 smn. < 130°9, 101°8/141°4 219-1 | 92-0 87-0!33°55 
SS eer | } | 

Ad grm. NagSO,y.... 2... 006 79°3 /111°1| 104°1 | 44°9 | 83 5 | 95°01 40°38 
38 grm. MgSO, .. weeeee| 98°4 101°8)105°4' 68°5 |106°8| 112 °2| 37°27 
42 grm. (NHL) :80, ee eer ,111°9 | 100°5/115°5 |, 181°2 | 88°1 85 °8| 34°84 
No manure....... ST 1009 108 100°0 | 100-0 wane, ian’ 35°51 


Experiments were made as to the best time of harvesting flax. A 
' portion of a uniform crop, grown in pots, was harvested when the seed- 
capsules began to’ turn brown, and only one-third of the stalk had 
become yellow ; the remainder was harvested 17 days later, when com- 
plete ripeness had been reached. There was a considerable gain in 
weight of the stalks and branches during the 17 days of extra growth, 
but the fibre was of inferior quality. The seed gained very little 
weight during the same period, but both its absolute and percentage 
vontents of oil increased very distinctly. The same increase of oil in 
the seed was observed in a portion of the unripe crop which after 
harvesting was kept 14 days before the seed was removed; the seed 
in this case lost'weight, while it gained in oil; there was apparently, 
therefore, a transformation of the contents of the seed into oil. 


R. W. 


Field Experiments on Potatoes. By A. VoriceKker (Royal Agric. 
Soe. Journ. [2], vi, 392—415; Chemischer Ackersmann, 1871, 
47—56). 


MANURING experiments on potatoes in 1867-1869, show that on light 
soils a mixture of mineral superphosphate, crude potash-salts and 
ammonium sulphate produces very beneficial results; on stiff soils 
nitrogenous manures have little effect. Further proof is given that 
manuring with common salt tends to decrease the yield. 

Analyses, communicated by A. Stockhardt, of potatoes grown in 
eight different years, show that those manured with salt invariably 
contain less starch than those unmanured, the decrease being from 10 
to 20 per cent. of the starch; the same effect is produced when the salt 
is mixed with other manures. 

Under the microscope the cells are scen to be very sparingly filled 
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with starch-grains. Unmanured potatoes contained °43 per cent. of 
sodium chloride in the dry substance, and those which had received a 
small dressing of common salt 1°34 per cent. 

K. K. 


Digestion of Clover. By E. Wourr (Chemischer Ackersmann, 1871, 
56—62). 
JIXPERIMENTS on the digestion of green clover and clover-hay by sheep. 
During the four weeks from the beginning to the end of flowering, the 
digestibility of all the constituents of green clover decreased; of the 
total dry substance the decrease was from 69 to 56 per cent. ; organic 
substances from 71 to 58, albuminoids.from 75 to 58, non-nitrogenous 
extractive:-matters from 78 to 70, crude tibre from 56 to 38, and fatty 
matters from 66 to 44 per cent. The digestibility of clover-hay is but 
slightly less than that of green clover cut at the same period of 
growth. 
E. K. 
Nutritive Value and Composition of Roots. By KE. ScuuLze 
(Versuchs-Stationen Organ, xv, 17U—181). 


A parr of the nitrogen of mangolds aud other feeding-rvots exists in 
the form of ummonia-salts, asparagine, and nitrates. In calculating 
the feeding-value of roots, the whole of the nitrogen is usually 
reckoned as albuminoids, which arc thus estimated in excess of the 
truth. Ammonia forms ‘V08—-022 per cent. of the sap of mangolds. 
The amount of asparagine present is unknown. Nitrates are always 
present, and rise frequently to large amounts. In analyses of 
1? samples of mangolds, turnips, and sugar-beet, grown on various soils, 
the nitrogen as nitrates varied from 1—31 per cent. of the total nitro- 
gen. The mangolds generally contained the largest quantity of nitrates. 
High nitrates are associated with high albuminoids, and generally with 
a high ash. <A crop of mangolds rich in nitrates was examined at 
intervals during the second year’s growth; the percentage of nitrates 
in the dry substance increased somewhat, but irregularly, up to the 
formation of seed; on the ripening of the seed the nitrates greatly 
diminished. The author determines nitrates by exhausting the dry 
substance with alcohol, and then treating the alcoholic solution by 
Schlésing’s method. 

The proportion of sap to mark is generally higher when determined 
by Grouven and Stammer’s method, than when the pulped root is 
exhausted with water and the residual mark weighed. In Grouven 
and Stammer’s method the dry matter in the sap and in the whole root 
is determined, and the proportion of sap to mark is found by the formula 
, = 100(100~a) 
100—b 
root, b that in the sap, and # the percentage of sap in the root. The 
difference between the two methods is due to the difficulty of drying the 
root and sap completely ; the difficulty is greater in the case of the sap, 
the residue from which requires 15 hours’ drying at 100° in a stream of 


, Where a is the percentage of dry matter in the whole 
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hydrogen before it ceases to lose weight. Serrurier suggests a previous 
mixture with alcohol to facilitate the drying of saccharine fluids. The 
author regards the direct weighing of the mark as the simplest mode 
of analysis. Both methods give the same result when properly con- 
ducted. 

R. W. 


The Nutritive Value of Meadow Grass. By H. Scuutrzs, E. 
Scuutzn, and M. MArcxer (Ann. d. Landwirthschaft, 1871, 
130—141). 


Ir is known that pastures often differ considerably in their fattening 
properties; it is also well known that hay has a lower nutritive value 
than fresh grass. The authors show that these facts are in agreement 
with the composition and ascertained digestibility of the various fod- 
ders. The principal analyses are given below. No. 2 is from the same 
field as No. 1, but from a part irrigated with liquid manure in the pre- 
ceding winter. No. 3 is from the famous Oldenburg marshes. From 
all the samples of grass the weeds were picked out and only clover and 
grass retained ;* from No. 5 the hard stalks avoided by animals were 
also removed. The samples were tried at 50°. 


aq | : 3 § | ro) g = 2 

Se c)/8e) es | BASS JF 
100 parts of dry fodder 28 | 33 So Ai & | aZ Be ee 
No. contain :— 22 | Sa i8e 2 | PS 1S 8Si;: 23 
’ F2\S28/38 8 | Se lEaslg2s 
o.5 | = = © En | Oo6 Om “a2liso 4 

Sa! 2/88! |\peRS [22 

aT) Flee) PPS ike 

| | | | | “ 

Grass, 2} inches high, em 112-291 54-01! 4-9: J in Q. 
1{ May 26 os... ‘eh | 7°65 18-38 /57°01 4-82 | 17-14] 40°7 | 62-0 
2 { — & inches high, 1) g-19/19-34| 49-04| 5-24 | 18-18] 39°3 | 50-2 
3 { | Grass, rich pasture, chd | | 19.99/19 -94| 4383 | 3-75 |22-26] 47°5 | 52-1 

GOMOD :000.0:0:040: 

4 { Hay, Sony second og 9-22 /16-11 48°58| 3-11 | 22-98] 26-4 | 48-6 
5 ..| Hay, fair quality, 1867 ..| 6°55 |11-40| 47-90 3-03 |31-10] 32°5 | 47-9 
6 ..| Hay, fair quality, 1868 .. 692/10 "60 | 5288 | 2°60 |27-00] 25°8 | 45-1 


It appears that grass differs from hay (the fully-matured product) by 
containing more of mineral matter, alouminoids, and fat, and less of 
woody fibre; while both the albuminoids and extractive matter of grass 
are present in a more soluble form than in hay. Hay made from the 
autumnal cutting approaches grass in composition. 

The previous investigations of E. Wolff on grass and red clover, and 
of Ritthausen on Lucerne, show the same alteration of composition as 
maturity advances, Their results were in brief as follows :— 


* The proportion of clover to grass is unfortunately not mentioned.—R. W. 
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| Grass. Red clover. Lucerne. 
| 


: | 
_ June | June} July | April | M: July 
Young.| Older. | Young. 13. 93. | 20, a4 | on | my 


I cacecne 9°4 85| 98!| 72] 58! 56] 86) 9°7| 7-2 
Albuminoids.| 22°0 16°3 21°9 | 18°8 | 11°2 9°5 | 28°7 | 21°9 | 14°8 
Woody fibre. 18°5 21°3 24°7 | 32°8 | 32°9 | 41°7 | 18°3 | 22°6 | 40°4 


The authors analysed the ash of the various samples of grass and 
hay. The ash of the grass contained much more potash and phos- 
phoric acid, and less silica than the ash of the hay: this agrees with 
the early results of Way and Ogston. The ash of the after-grass 
differed both from grass and summer hay by containing less potash 
and an excess of soda, lime, and chlorine. 

Immature grass being richer in food-constituents, and containing 
them in a more soluble form, it becomes highly probable that it is more 
digestible, and has a greater feeding value than hay. The authors 
refer to the feeding experiments of Schulze and Miircker (see vol. ix, 
1074, of this Jowrnal), proving that autumnal hay is more perfectly 
assimilated by sheep than summer hay, and argue from a comparison 
of the above analyses that grass would be still more digestible. 

R. W. 


Composition of Pulse from South Russia, and of the Legumin 
obtained therefrom. By R. Port (Ver sashe- Stationen Organ, xv, 
214—217). 

Tue samples of pulse dried at 100° had the following percentage 

composition :— 


| } 
No. Albumi- Starch, Crude | Crude Ash Nitro- 
noids. | &e. | fat. | fibre. | “*"* | gen. 
1 | Peas from Cherson......3..-- 26°40 | c ‘01| 2°67 | 4-13 | 2°79 | 4-40 
2 | Chickling vetches (Lathyrus sa- 
tivus) from Cherson .... 29 °28 60 *82| 2°11 | 4°35 | 3°44 | 4°88 
3 | Chickling vetches from Tekateri- 
noslaw.. cece .| 26°46 65°07 | 2°25 | 3°53 | 2°69 | 4°41 
4 | Beans from Jekaterinoslaw ...| 26°40 | 62°64! 2°78 | 4°20 | 3°98 | 4°40 
5 | Lentils from Cherson.. ..-| 25°80 64°81) 2°67 | 3°95 | 2°77 | 4°30 
6 | Lentils from Jekaterinoslaw...| 28°56 | 62-33| 2-57 | 3-68 | 3-12 | 4-76 


In the district of Poppelsdorf (where the author resides) the per- 
centage of nitrogen in peas varies from 3°39—441, in beans from 
3'17—5'11, and in lentils from 4°00—4°53. 

Legumin was prepared by Ritthausen’s method from samples 
1 and 3; the mean composition of the ash-free legumin was as 
follows :— 

C. H. N. O. 8. 
Prepared from Sample1.. 51°67 672 16°88 2426 0°47 
Prepared from Sample 3... 51°98 7:00 16:95 2360 0°47 
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This composition is quite similar to that obtained by Ritthausen, 
and also agrees with the results obtained from pulse grown at 
Popplesdorf. 


R. W. 


Composition of the Ash of Hard and Soft Wheat. By R. Pors 
(Versuchs-Stationen Organ, xv, 217—222). 


Tue gluten of hard glossy wheat is easily separated by washing with 
water ; the gluten of soft mealy wheat is not easily separated. The 
author examined the ash of four specimens of each kind of wheat in 
the hope of throwing light on the subject, but concludes that there is 
no relation between the constituents of the ash and the property in 
question. The figures show, however, that hard wheat yields on an 
average more ash than soft wheat, and that the ash contains more 
phosphoric acid and less potash than that from soft wheat; and though 
in one case the latter relation is decidedly reversed, it is only so with 
the whole grain, the ash of the flour conforming plainly to the rule. 
The composition of the ash thus corresponds with the respective pre- 
ponderance of glutin and of starch. Church found that the trans- 
lucent horny grains picked from a sample of wheat contained about 
one-third more nitrogen than the soft mealy grains picked from the 
same sample. 
R. W. 


Composition of the Seed-shells of White Clover. By Senrr 
(Chemischer Ackersmann, 1871, 126). 


A CLEAN, air-dried sample, analysed by Henneberg’s method, gave the 
following result :— 

Water 

PEED hn 860-666 +400 s 000 peacesayenen 

Soluble carbo-hydrates 

Crude fat : 

Crude fibre 


100°00 
R. W. 


Clover Sickness. By J. H. Gitsperr (Journ. Roy. Horticultural 
Soc., 1872, 86—95). 


Iv red clover be repeated at short intervals on the same land, the crop 
soon fails, and the land is said to be “clover sick.” After changing 
the crop for some years, the land regains its power of growing clover. 
Mr. Lawes and the author have made field experiments since 1849 
upon the cause and cure of clover sickness, but as yet with only 
negative results. When land is not clover sick, manuring with potash 
salts and phosphates considerably increases the crop, but this manure 
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does not prevent clover sickness. All applications of mineral, organic, 
and nitrogenous manures have failed in preventing clover sickness. The 
field is, however, at present rather less clover sick on those parts which 
received most of these three descriptions of manure in bygone years. 
In 1864, and again in 1867, portions of the field were deeply dug, and 
a mixture of cinereal manures and nitrate of soda incorporated with the 
soil, in some cases froma depth of 3 feet upwards, but no benefit as yet 
appears from this manuring of the subsoil. In striking contrast to 
these failures, red clover has grown luxuriantly on the soil of an old 
kitchen garden since 1854, and shows no signs of falling off. In 17 
years there has been removed from this plot in the form of clover more 
than 1 ton of potash, and 14 ton of nitrogen per acre, without any 
manure being applied. 

These facts offer a wide field for hypothesis. The author thinks that 
the restorative effect of time may perhaps be owing to the formation and 
distribution of nitrates and salts of organic acids, while the cinereal 
plant-food may also assume a condition more favourable to assimi- 
lation, 


R. W. 


Absorption of Ammonia from the Air by Humus. By P. 
BRETSCHNEIDER (Chemischer Ackersmann, 1871, 187—190). 


Large quantities of humus being required for the experiments, it was 
prepared artificially by boiling sugar with dilute sulphuric acid. The 
substance obtained contained, when dried at 110°, C. 60°397, H. 4-502, 
O. 35°034, N. ‘025, ash (042. The author calls this body wlmin; the 
composition is, however, that of humic acid. The experiments were 
made in four metal dishes, each 6 inches deep, and exposing a surface 
of 1 square foot. Each vessel contained 15 kilograms of quartz-sand 
moistened with 3°55 kilograms of water. One vessel was without 
humic acid, the others contained respectively 1, 3, and 5 per cent. of the 
weight of the sand. The vessels were exposed freely to the open air 
for one year, but sheltered from rain and insects; the evaporated water 
was from time to time replaced. At the end of the experiment the in- 
erease of nitrogen with 1 per cent. humic acid was ‘069 gram, with 
3 per cent. humic acid *239 gram, and with 5 per cent. humic acid *454: 
gram; or, calculating the results for an acre of surface, the increase 
was respectively 6° 24, 21°72, and 41°14 pounds of nitrogen. It is to be 
observed that the absorption of nitrogen rises more rapidly than the 
proportion of humic acid present. The author does not show that the 
nitrogen was absorbed as ammonia.* 


R. W. 


Influence of Ammonium Sulphocyanate on Plant Growth. 
By C. Scrumawnn (Versuchs-Stationen Organ, xv, 280—231). 


A curap “brown sulphate of ammonia” received from England was 
found to contain 30°4 per cent of nitrogen, and further investigati on 


* Compare Deherain’s experiments, page 165 of this volume.. 
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proved it to consist principally of ammonium sulphocyanate. Experi- 
ments were made with it before it was employed as manure. When it was 
applied to a meadow at the rate of 14 cwt. per acre, the grass partly 
died, and the first cutting was entirely lost. When it was mixed with 
superphosphate and applied to potatoes the result was decidedly in- 
jurious, the produce being two-thirds less than the general ws 4 . 


Crude Ammonia. By M. Mircxer (Versuchs-Stationen Organ, xv, 
233—237). 


Tue author points out that the crude ammonia salts resulting from the 
purification of coal gas are frequently quite unfit for use as a manure. 
The presence of ferrous salts and sulphocyanates is especially objection- 
able. As cyanogen is always present, ammonia should be actually 
determined in analysis, and not merely the total nitrogen. 


R. W. 


Analytical Chemistry. 


Contributions to Gas Analysis. By E. Lupwie (Ann. Chem. 
Pharm., elxii, 53—60). 


In gas analysis we frequently employ balls made of the dioxides of 
manganese or lead, or of lead phosphate, which, however, are extremely 
liable to break, especially after they have been soaked with phosphoric 
acid. The author recommends mixing plaster of Paris with those 
absorption agents which are not fusible, making the mixture into 
a paste with water, and pressing it round the platinum wire into 
the mould, the inside of which has been oiled. A hard ball, firmly 
attached to the platinum wire, is thus formed in a few minutes; but in 
order to prevent absorption of carbonic acid by the physical action of 
the pores, this ball has to be treated with phosphoric acid. 

For the absorption of hydrogen sulphide the author recommends balls 
prepared by mixing two parts of lead phosphate with three parts of 
plaster of Paris. 

The following are the results of some analyses in which balls of lead 
phosphate have been employed :— 


Mixture of Carbon Diovide and Hydrogen Sulphide. 


Taken. | Found. | Taken. | Found. | Taken. | Found. 


Cc. c.c. c.c. c.c. c.c. c.c. 
Carbon dioxide......... 69°60 | 69°79 | 76°11 | 76°13 | 54°25 | 54°28 
Hydrogen sulphide..... 30°40 | 30°21 | 23°89 | 23°87 | 45°75 | 45°72 
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Mixture of Hydrogen, Carbon Dioxide, and Hydrogen Sulphide. 


| Taken. Found. | Taken. | Found. | Taken. | Found. 


| ee. c.c. c.c. c.c. c.c. c.c. 
TEGEPORER 0 cccscscees 27°89 | 27°80 | 29°39 | 29°38 | 34°33 | 34°22 
Carbon dioxide ........| 26°00 | 26°26 | 29°35 | 29°38 | 25°84 | 25°66 


Hydrogen sulphide .... | 46°14 | 45°94 | 41°26 | 41°24 | 40°19 | 40°12 


For the absorption of sulphur dioxide, balls consisting of plaster of 
Paris and an equivalent of manganese or lead dioxide give good results, 
as the following analyses show :— 


Mixture of Sulphur Dioxide and Carbon Diozide. 


| 
Taken. | Found. | Taken. | Found. | Taken. | Found. 


cc. | ec. c.c. C.c. c.c. c.c. 
Carbon dioxide ....... «| 61°04 | 61°22 | 67°54 | 67°23 | 61°80 | 61°73 
Sulphuric dioxide ...... | 38°96 | 38°87 | 32°46 | 32°77 | 38°20 | 38°27 


| 


For the determination of carbon monoxide, balls of plaster of Paris 
steeped in a mixture of one volume of saturated chromic acid solu- 
tion and two volumes of water are left twelve hours in the mixture of 
gases to be examined. The carbonic acid formed has to be determined 
by absorption with potash. 

The mould used for the preparation of the balls must in this case 
have its inside covered with a layer of paraffin, as oil would be acted 
upon by the chromic acid. 

The accuracy of the method can be seen from the following 
results :— 


Mixture of Carbon Monoxide and Hydrogen. 


| 
| Taken. Found. | Taken. Found. 
| | 
| c.c. | c.c. CL. c.c. 
Hydrogen ...... jeinns 64°86 | 65°34 | 68°26 68°07 
Carbon oxide ......+.+.- 35°14 | 34°66 | 31°79 31°93 
R. §. 


Analytic and Pyrometric Estimation of Graphites. By Car. 
Biscuor (Dingl. Polyt. J., exxix, 139—152. 


Tue author points out the uncertainty attending the chemical examina- 
tion of the various specimens of graphite used in the lead pencil manu- 
facture. He considers that the determination of the carbon alone is an 
insufficient guide to the quality of the graphite; that the other con- 
stituents must be also determined, especially alumina and silica; and 
that the relation of these to one another, and to the quantity of silicic 
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acid and aluminium silicate used in the pyrometric trials for the fusion 
of the graphite is of the utmost consequence. An exact chemical 
analysis should always be associated with a practical pyrometric deter- 
mination of the value of the specimen. 

The pyrometric estimation is made by exposing finely powdered 
graphite, mixed with 12} per cent. then with 25 per cent. clay in a 
closed crucible, to a temper ature equal to that at which platinum melts, 
the appearance being noted, the heat is increased, until fusion occurs 
and the fused mass is examined. The power of withstanding fusion is 
found to be less in a graphite containing a large amount of alumina 
than in one containing less of that substance. A determination is also 
made by carefully mixing finely powdered graphite with 20—40 per cent. 
silica, exposing the mixture to the heat at which cast steel melts, and 


noting the appearance of the mass. 
M. M. P. M. 


Separation of Phosphoric Acid, Ferric Oxide, Alumina, Lime, 


and Magnesia. By Thomas R. Octtyir (Chem. News, xxv, 
277). 


Irv is generally known that Sonnenclicin’s method of separating phos- 
phorie acid as phospho-molybdate of ammonia, cannot be depended 
upon, excepting when the quantity of phosphoric acid to be determined 
is very small. The method is therefore seldom adopted for the analysis 
of phosphatic minerals. The experiments of the author bearing upon 
this subject show that the method is not unfitted for the examination of 
such minerals as apatite, coprolite, &c., and that a quantity of substance 
may be employed containing at least as much as 0°3 gram. of phos- 
phoric acid, without affecting the accuracy of the estimation. He is 
also of opinion that under all circumstances the results are more to be 
relied upon than those obtained by other processes in more common 
use, which involve the separation of the phosphoric acid in presence of 
organic salts, such as oxalate or citrate of ammonium. 

“No new practical details are offered respecting the separation of 
phosphoric acid or the alkaline earths. As regards the separation of 
ferric oxide and alumina, the author considers the method proposed by 
Fresenius as too troublesome and protracted ; he prefers precipitating 
the mixed oxides by ammonia, and separating any adhering molybdic 
acid by redissolving them in nitric acid, and precipitating them a second 
time. In this manner he: has obtained perfectly satisfactory results. 

The following test analyses show the accuracy which may be ob- 
tained :— 
Found. Used. Found. 
01982 0:0397 00409 
0°0312 0°150 0°1485 
0-0208 0°100 0°1015 
0°3282 0°1319 0°1310 
0°0555 0-114 0°1146 


J. W. 
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On a New Method of Determining Ozone Quantitatively. 
By P. THénaRD (Compt. rend., lxxv, 175—177). 


THE process recommended by M. Thénard, for determining the quantity 
of ozone present in a volume of oxygen depends upon the oxidising 
action which ozone exerts upon arsenious acid, the ozone itself being 
meantime reduced. 

The method of procedure is as follows :—Into a measured flask con- 
taining the ozonised oxygen, 10, 12, 15 c.c., according to circumstances, 
of standard solution of arsenious acid in hydrochloric acid, are intro- 
duced. The solution is made on Gay-Lussac’s method, and is of 
such a strength that it requires about 0°1 milligram of oxygen to convert 
the arsenious into arsenic acid. After brisk agitation at short inter- 
vals, 30 c.c. of sulphuric acid solution are added, and the quantity of 
arsenious acid unconverted by the ozone is determined by means of 
standard solution of potassium permanganate. The subsequent calcu- 
lations are simple. 

In order to be confident in the process now proposed, it was 
necessary to ascertain the manner in which the result was affected by 
the presence—1. of nitric acid; 2. of nitrous acid; 3. of peroxide of 
hydrogen. These appeared to be the only bodies likely to be present 
with the ozone, which might react upon the arsenious acid and per- 
manganate. 

It was found that the presence of a considerable quantity of nitric 
acid does not affect the test in the least. On mixing with the arseni- 
ous acid solution a quantity of nitrous acid, it was found to oxidize 
itself at the expense of the permanganate; and thus the presence of 
this body would lower instead of raising the apparent quantity of ozone 
in an analysis. Peroxide of hydrogen was also found to give a similar 
result. It also decolorizes the permanganate solution, and its presence 
would therefore diminish the apparent quantity of ozone. 

Finally, owing to an observation that certain bodies exposed to the 
action of ozonized oxygen continue to exhibit reactions as if ozone were 
present after all the ozone, so far as can be detected with test-papers, 
is destroyed, the author made comparative experiments to determine 
whether the apparent action of ozone upon arsenious acid increases with 
the time. He found that this is not to be the case. Inaset of ten flasks, 
five of which were tested after a few minutes, and the other five after 
five hours’ waiting, the action of the ozone upon the arsenious acid was 


the same. 
s. Fm 


Action of Potassium Permanganate on Peroxide of Hydrogen 
under the Influence of a Freezing Mixture. By P. TuHinarp 
(Compt. rend., Ixxv, 177). 


M. Tutnakp describes an experiment which he was led to make 
during the investigations connected with the subject of the preceding 
paper. He has shown that peroxide of hydrogen has no action on 
arsenious acid. Whence comes its action on potassium permanganate? 
Brodie has observed that under ordinary circumstances the disposible 

VOL. XXV. 3.U 
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oxygen of both the reacting substances becomes free, and‘is given off 
with violence. Under the influence of a freezing mixture, however, 
this is not the case; the permanganate, indeed, is still decolorized, but 
the oxygen remains combined so long as the temperature is low. When, 
however, the temperature rises, the oxygen is given off. The author 
reserves the discussion of this experiment for a future occasion. 


7 Be 


Second Contribution to the determination of Nitrates, Ni- 
trites, and Hydrogen Peroxide by Solution of Indigo. 
By H. Srruve (Zeitschr. Anal. Chem., xi, 25—29). 


Tue statements of Professor Goppelsréder and Dr. Trommsdorff, 
respecting the titration, by indigo-solution, of nitrates in presence of 
nitrites being contradictory, the author made several experiments 
which showed that the amount of solution required by mixtures, was 
nearly equal to the sum of the quantities which each constituent required 


separately. a. F. 


Estimation of Nitric Acid in Potable Waters. By Tuos. P. 
Buunt (Chem. News, xxv, 205). 


Tue following process for the estimation of nitric acid in potable 
waters is offered as being specially applicable in those cases in which 
the water has been previously examined by Wanklyn and Chapman’s 
method. 

When the final distillation with hydrate and permanganate of potas- 
sium is completed, the residue is, if necessary, transferred to a smaller 
retort, and the permanganate carefully reduced by the. successive 
addition of small quantities of sodium sulphite. Some aluminium 
foil, weighing eight or ten times as much as the nitric acid judged to 
be present, is next introduced, and the evolution of hydrogen having 
ceased, distillation is proceeded with, the distilled product being 

’ received in a small flask partially filled with pure water free from 
ammonia, The distillation may be interrupted when two-thirds of the 
liquid has passed over; the distillate is then transferred to a measuring 
flask, an aliquot part taken, and the ammonia estimated by the Nessler 
test in the usual manner. 

The addition of a small quantity of recently ignited charcoal powder 
will be found very successful in preventing the violent bumping which 
so frequently occurs during the ebullition of caustic alkaline liquids. 

The process appears to be a special application of Schultze’s “ alu- 
minium method.” 


J. W. 


Precipitation of Phosphoric Acid. By L. Brunner (Zeitschr. 
Anal. Chem., xi, 30--32). 


Tue author considers it absolutely necessary that the precipitation of 
phosphoric acid by ammonio-magnesium sulphate should be effected in 
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the cold. Two equal portions of hydrochloric acid solution of bone- 
ash were taken, and after the iron and calcium had been separated, the 
one was precipitated at a temperature of 60°—70°, and the other at 
about 20°, when it was found that the first gave 30°15, the second 28°9 
per cent. of P,O;, the result in the first case being 1°25 per cent. too high. 
A. T. 


Action of Ether on [odides. By E. Frrrizre (Compt. rend., 
xxiv, 1106). 


Wuen an iodide mixed with starch-paste is treated with ether, iodine is 
set free with a blue coloration, at once if concentrated, slowly if dilute. 
By filtration and further addition of ether and starch, the iodine can 
finally be completely removed. The reaction, which applies equally 
well to natural iodine-waters, but does not affect chlorides and bromides, 
is probably due to the formation, and subsequent decomposition, of 
ethyl iodide. 
C. G. S. 


A Singular Barium Reaction. (Dingl. Polyt. J., eciii, 500.) 


Ir fresh spring water containing calcium sulphate be shaken with 
excess of barium carbonate, and filtered after a short time, the filtrate 
when tested with barium chloride, is found to contain no more sul- 
phuric acid, but a considerable quantity of barium carbonate, held in 
solution by the carbonic acid contained in the fresh spring water. 

On adding a fresh quantity of spring water to the filtered water 
containing barium, turbidity is produced, some barium sulphate being 
precipitated. The turbid solution is now filtered, and to one portion 
of the clear filtered liquid sulphuric acid is added, and to another 
barium chloride, when in both cases precipitates are of barium sul- 
phate are formed. Thus it appears that in neutral solutions sulphuric 
acid and barium can exist together, without precipitation of barium 
sulphate taking place, and this has actually been found to be the case 
in many mineral springs. 


W. S. 


The Logwood Test for Alum in Bread. By Grorace EH. Davis 
(Chem. News, xxv, 207). 


Tue writer, knowing the criticisms which have been passed upon the 
use of logwood as a reagent for the detection of alum in bread, thought 
it worth while to make some special experiments respecting the action 
of certain other salts upon the colouring matter of this substance. They 
may be briefly summed up as follows :—- 

Solution of alum communicates a purple-red colour to a dilute infu- 
sion of logwood, identical with that of a solution of potassium per- 
manganate. The addition of a small quantity of sulphurous acid 
does not destroy this colour, but slightly weakens it. Solutions of 
sodium tartrate, phosphate and carbonate, give a red-brown coloration; 
the colour in the case of the phosphate slightly inclining to purple. 

3u 2 
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The original straw-yellow tint is in each case instantly restored by the 
addition of sulphurous acid. 

A trace of caustic ammonia also gives a red-brown colour, which 
upon further addition turns violet and violet-blue: on neutralising the 
alkali with an acid, the straw-yellow returns. 

Iron and copper salts, reacting with the tannin of the logwood, com- 
municate a purple or blue colour to the infusion, which is also destroyed 
on the addition of sn]phurous acid. 

A decoction of potatoes gives to an infusion of logwood, a colour 
similar to that produced by sodium phosphate. It differs materially 
from the coloration produced by alum, and is unstable in the presence 
of an acid. 

The author does not state that the logwood test for alum may be 
relied upon, but he would seem to imply that with a certain amount of 
experience, the indications which it affords are not to be considered as 
altogether fallacious. 

J. W. 


Application of the Sprengel Mercurial Pump to the Estima- 
tion of Carbon in Iron and Steel. By Joun Parry (Chem. 
News, xxv, 301). 


Tue finely divided metal is digested in solution of copper sulphate, and 
the precipitated copper mixed with the carbon, is filtered, and washed 
through asbestos. The dried residue is mixed with copper oxide, 
placed in a combustion tube, and the drawn out end connected with 
the Sprengel pump. 

A vacuum having been formed, the combustion is proceeded with, 
and the carbonic anhydride subsequently pumped out and measured in 
a calibrated glass tube. 

The accuracy of the process is shown by comparison in the following 
experiments :— 


Ordinary combustion Combustion 
with oxygen. in vacuo. 


Grey pig iron....  . 3°27 3°206 
Ditto awe 3°60 3°654 
5. Puddle bar 0°143 } 0°1465 


0°131 
. Armour plate.... — 0°1426 
5. Steel 0°28 (Eggertz) 02972 


Several trials were made to burn the iron directly with oxide, with- 
out previous decomposition by copper sulphate, but all failed to give 
the full amount of carbon. 

The author has no objection to offer to the ordinary method of com- 
bustion with copper oxide in a current of oxygen, but he prefers the 
use of the Sprengel pump, inasmuch as by its use combustions may be 
made with greater facility. 

J. W. 
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Estimation of Manganese in Cast Iron, Steel, and Bar-iron. 
By F. Kesster (Deut. Chem. Ges. Ber., v, 605). 


Tue method of precipitating the iron by means of sodium acetate, and 
estimating the manganese in the filtrate after separation of all iron by 
boiling, is the more defective the greater the quantity of sodium acetate 
added. Direct experiments gave the following numbers, 300 c.c. of 
liquid being used, and 15 grams of sodium acetate, without any free 
acetic acid :— 


Actual percentage of manganese present 1:00 3:00 7:00 13°00 
Loss of manganese in per cent......... 021 060 087 1:06 


If, however, the iron solution be treated as follows, 1 gram of sodium 
acetate is sufficient to precipitate perfectly 1:1 gram of iron from 
500 c.c. of liquid, and the precipitate carries down only from 0°02 to 
0°05 per cent. of manganese, even from an iron solution containing 
13 per cent. of manganese, and in this case the error becomes 
negligible. 

The hydrochloric acid solution of iron chloride is neutralized with 
sodium carbonate until a permanent precipitate is formed, and then 
hydrochloric acid is added cautiously until the precipitate is just redis- 
solved ; the liquid then contains }4 of the iron dissolved as hydrate in 
the iron-chloride solution, this hydrate not being separated by boiling ; 
the acetate is then added, and the whole boiled a few moments. 

To avoid washing, the author dilutes the cooled liquid with the pre- 
cipitate to a known bulk, 500 c.c., and filters off half through a dry 
filter; the error thus produced is negligible. To estimate the man- 
ganese, 10 grams of sodium acetate are dissolved in 150 c.c. of water, 
00 c.c. of bromine water are added, and then the manganese solution 
is added in portions of 50 c.c. each every half hour, another 50 c.c. of 
bromine-water being added after the third addition of manganese; 
almost every trace of manganese is thus thrown down as dioxide, and 
may be estimated by adding hydrochloric acid and a known antimony 
solution, and then titrating by a standard permanganate solution. 

If cobalt is present, a slight error is thus introduced, this metal being 
thrown down as sesquioxide by the bromine-water. Copper and nickel 
are precipitated as monoxides. 

C. R. A. W. 


The Determination of Copper and other Metals by Electro- 
lysis. By the Direcrors of the Mansretp Copper Minzgs (Zeitschr. 
Anal. Chem., xi, 1—16). 


Dertaits are given of various improvements that have been made in 
Leicknow’s method for the determination of copper by electrolysis, the 
extension of this method to the estimation of cobalt and nickel, and of 
a battery especially adapted for the work. Much depends upon the 
battery power, which must be varied, according to the richness of the 
copper ore, and the amount of iron it contains. Considerable advan- 
tage was found to accrue by employing a large platinum cone as the 
negative electrode. The improved process gave accurate results, and 


— 
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is applicable to the determination of copper in slags, rich copper ores, 
and furnace-products containing large and small quantities of iron. It 
is stated that with twelve batteries of three cells, and twelve of six 
cells, two persons are able to make 10,800 copper determinations in one 


year. 
A. 


Determination of Copper by Potassium Cyanide. By Yvon 
(Compt. rend., Ixxiv, 1252). 


To avoid the injurious influence of zinc on this reaction, the author pro- 
poses the following modification. 

Solutions of zinc and copper nitrates, with excess of ammonia con- 
taining 1 gram of metal per litre, are first prepared. The amount of 
cyanide required to decolorise 50 c.c. of pure copper solution is noted, 
and then the amounts after addition of 5, 10, 15, 20, &c., c.c. of zine 
solution. From these results the amounts corresponding to | c.c. of 
cyanide are deduced. 

The alloy to be analysed, such as brass, is dissolved in nitric acid, 
ammonia added, and the whole made up to a litre. After titrating 
50 c.c. with cyanide, another 50 c.c. is acidified strongly, boiled with 
sodium thiosulphate, and the cupric sulphide dissolved in nitric 
acid and ammonia, and again titrated. The difference represents the 


zinc. 
C. G. S. 


Quick Method of Separating Copper and Silver. By R. Pam 
(Dingl. Polyt. J., cciv, 75). 


Tuts method is based on the fact that silver nitrate is insoluble in con- 
centrated nitric acid, whereas cupric nitrate is soluble. The nitric acid 
solution of the metals is evaporated to the consistence of a thick oil, 
and then mixed with concentrated nitric acid free from hydrochloric acid, 
whereby all the silver salt is precipitated in the crystalline state, the 
copper salt remaining in solution. The precipitate, which is coloured blue 
from adhering copper salt, is obtained quite white and free from copper 
by two or three washings with concentrated nitric acid. The adhering 
acid evaporates on drying the precipitate. Care must be taken not to 
evaporate the mixed nitrate solution to dryness, for it is then very 
difficult to wash out the copper from the precipitated silver nitrate. 
The more concentrated the nitric acid, the more fully is the silver 
salt thrown down. An acid of sp. gr. 1°25 isrecommended. For every 
part of concentrated metallic solution, three to four parts of acid are 
requisite for separation. 


W. &. 


A Method of Estimating Mercury in its Ores. By A. Escuxa 
(Dingl. Polyt. J., eciv, 47—50). 


THE ore is exposed to a high temperature in contact with metallic iron, 
and the volatilised mercury is absorbed by metallic gold. 
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A weighed portion of the pulverised sample is placed in a porcelain 
crucible, with smooth and even edge, and mixed with about half its 
weight of pure iron filings, and the whole is uniformly covered with a 
layer of filings from 0°5 to 1 centim. thick. 

The crucible is covered with a concave, well-fitting gold lid, the 
cavity of the lid being filled with distilled water. The crucible is 
heated for ten minutes by means of a flame, whose point plays on the 
under surface. The gold lid is now removed from the crucible, the 
water poured off, and the mercurial mirror on the convex side is washed 
with alcohol, the lid dried in the water-bath, and weighed after 
cooling. 

The increase of weight in the gold lid expresses the weight of 
mercury contained in the sample of ore operated upon. 

In the case of rich ores, it is just possible that the amalgam formed 
on the gold lid may be sufficient in quantity to roll about in a condition 
of semi-fluidity with the motion of the lid, and on washing with alcohol 
a little may be removed. When this is the case, the portion of alcohol 
containing the mercurial globules, must be carefully poured back into 


the cavity of the lid. 
The quantities of various kinds of ore to work upon are as fol- 


lows :— 
The poorest ores containing up to about 1 per cent. 10 grams. 
Oven from 1 to 10 por Gemh. 20 ococccce ccevceee oe > ~w 
» 10 to 30 PETIT T OT TT TTT TTT S « 
Ores above 30 per cent. ......+++- jageeene ee 
From tabulated numbers, the results appear to be very accurate. 
W. S. 


Purification of Sugar Solutions for the Optical Saccharometer. 
By P. Casamasor (Chem. News, xxv, 306). 


Tue statement of Dr. Stammer, namely, that animal charcoal with- 
draws sugar from its solutions, and is consequently inapplicable to the 
purification of saccharine solutions for polarimetric analysis, is objected 
to by the author as incorrect; and the following experiments are 
offered in support of the contrary opinion. 

A solution of light-coloured sugar, in which the saccharometer indi- 
cated 90 per cent., was filtered over animal charcoal containing 3°8 per 
cent. of water; the saccharometer showed a loss of 2°0 per cent. of 
sugar. Another portion of the same solution filtered through charcoal 
containing 8°8 per cent. of water, showed in like manner a loss of 5-0 
per cent. of sugar; the reading of the saccharometer being 85:0 per 
cent. These results show that the presence of water in the bone-black 
certainly does affect the strength of the solution. 

By operating with perfectly dry charcoal, no loss of sugar whatever 
was indicated by the saccharometer, and although the experiment was 
several times repeated, no variation in the result was observed. 

According to the experiments of Dr. Stammer, the differences be- 
tween the percentages of sugar are very small, frequently less than 
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one-half per cent. Such variation is in reality within the limits of 
experimental error, the indications of the saccharometer being always 
liable to slight variation, especially with solutions which are not per- 
fectly colourless. 

In order to obtain colourless solutions, the author prefers to use, instead 
of bone-black, a solution of subacetate of lead. The lead solution is 
added to the solution of sugar in quantity regulated by the amount 
of colour to be removed, and subsequently precipitated by some salt 
capable of giving a dense precipitate with a salt of lead. On filtering 
the liquid it will be found almost, if not entirely colourless. A series 
of experiments have shown that the addition of an alkaline salt does 
not in any way affect the saccharometric percentage of the solution. 

In the examination of sugars of very low quality, which it is necessary 
to invert, the use of hydrochloric acid produces such a red colour, that 
the solution cannot be directly examined with the saccharometer. In 
such cases the addition of a small quantity of stannous chloride, as 
recommended by Havemeyer, will be found very effective in preventing 
its formation; and the solution may, after this addition, be heated 
several times above 70° C., until no variation is shown by the saccha- 
rometer. J. W. 


Remarks on the Estimation of Sugar by Fehling’s Solution. 
By L. Brunner (Zeitschr. Anal. Chem., xi, 32—34). 


THE watery extract of potatoes was found so coloured that the sugar, 
&c., could not be determined by titration. The cuprous oxide pro- 
duced was therefore collected on a weighed filter, washed and weighed, 
then oxidized, and again weighed as copper oxide. More copper oxide 
was then obtained than corresponded with the cuprous oxide, which 
was subsequently found to be due to the partial solution of the filter 
by the alkaline Fehling’s solution. 
A. F. 


Estimation of Beer Extract. By Victor GrizssMAYeER (Dingl. 
Polyt. J., eciv, 250—252). 


Srares that the direct estimation by evaporation of a known weight of 
the liquid to dryness is vitiated by the evaporation of glycerin. No 
proof of the trnth of this assertion is given. 

C. H. G. 


Distinction between Phenol and Creasote. By F. A. FLicxicrer 
(Pharm. J. Trans. [3], ii, 1008). 


THESE two substances may be distinguished as follows :— 
Take a. Solution of ferric chloride about 


BO Bisa sedcesesece sesees 1 parts 
i ee i es pk awie > « 
», ¢ Alcohol containing about 85 per cent. 

of absolute alcohol ............ oS 


i Pe csc by ckbb ee cvectes deaneb us eo . 
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Now, a + b mixed assume no peculiar colour. 
a + b + ¢ furnish a green solution. 
a+b6+c+d form a turbid mixture of a dingy-brownish 
colour, drops of creasote being separated. 
By substituting phenol for creasote, then— 
a + b will show a yellowish hue. 
a + b + c yield a clear brown liquid. 
a + b +c + ddisplay a beautiful permanently blue solution, without 
separation of carbolic acid, or the few drops sinking down may be re- 
dissolved by shaking. 
The blue coloration given by phenol renders it possible to detect that 
substance in the presence of creasote. 
J. B. 


Estimation of Uric Acid. By H. Scuwanerrt (Deut. Chem. Ges. 
Ber., v, 316). 


Tue author confirms the results of Salkowski (Virchow. Archiv., iii, 60) 
and of Veit and Tabelin (Ann. Chem. Pharm. Suppt., ii, 313), viz., that 
uric acid is not completely precipitated from the solution of its salts by 
hydrochloric acid, 100 c.c. of the filtrate containing 0°0048 gram of 
uric acid when the acid is thrown down from solution of sodium urate 
containing 0°05 per cent. uric acid by 10 per cent. hydrochloric acid. 
The dissolved uric acid may be estimated by addition of excess of am- 
monia to the filtrate, and precipitation with silver solution ; the precipi- 
tate readily decomposes ; and hence precipitation as silver-salt cannot be 
recommended for the estimation of the main portion of the uric acid. 


C. R. A. W. 


Separation of the Colouring-matter of Blood by a Solution 
of Tannin. By H. Srrvuve (Zeitschr. Anal. Chem., xi, 29). 


To discover traces of blood in urine, &c., add ammonium or potassium 
hydrate, then a solution of tannin, and, lastly, acetic acid until the solu- 
tion is slightly acid. If blood be present, a dark-coloured precipitate 
will immediately form, which, after treatment with ammonium chloride 
and glacial acetic acid, will yield splendid crystals of seem . 


Technical Chemistry. 


Concentration of Sulphuric Acid. By R. Hasrenciever (Deut. 
Chem. Ges. Ber., v, 502). 


As the complaints about the want of durability of the leaden pans em- 
ployed in the concentration of sulphuric acid have become more fre- 
quent since zinc has been used for extracting silver from the lead, 
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the author tried the action of sulphuric acid, at different temperatures, 
upon samples of lead of various degrees of purity. His experiments 
seem to prove that pure and soft lead is more easily attacked by hot 
sulphuric acid than the ordinary harder and less pure metal. Com- 
paring, then, the different modes of concentrating the acid, the author 
recommends and describes in detail that of Carlier, who passes steam of 
three atmospheres pressure through leaden worms lying at the bottom 
of wooden tubs, lined with lead inside, and filled with acid of the 
specific gravity 1-5, which, as soon as the specific gravity has risen to 
1:7, is transferred into another wooden tank of the same kind. This 
contains, also, a lead worm, through which, in order to utilise the heat 
of the concentrated acid, the chamber acid is made to pass on its way 
into the concentration tub. It is further stated that in cases where 
even a large amount of impurities in the acid is of no consequence, a 
combination of Glover’s towers with Helbig’s and Hasenclever’s pyrites 
furnaces has given satisfactory results. A self-acting syphon arrange- 
ment is described which prevents too much sulphuric acid from being 
drawn off from the platinum still by carelessness. ‘ 

R. S. 


The Aluminium Chlorides of Commerce. By ALEXANDER 
MU.ueER (Deut. Chem. Ges. Ber., v, 519—520). 


THE author gives analyses of samples of “ chloralum.” 


(1.) Liquid. Aluminium chloride ........ 16°00 
Calcium chloride .......... 1:70 
Alkalis (as sulphates) ...... 0°10 
Hydrochloric acid .......... 1:20 
WHE 600% 04 eerecensee secs 81:00 
100-00 
(2.) Solid matter, soluble in water 40°70, consisting of — 
Aluminium chloride ........ 13°40 
™ sulphate........ 410 
Calcium ~~ neverawe 9°10 
Sodium a secs Bee 
40°70 


Soluble in hydrochloric acid 15°50 
Insoluble in a », 22°90 consisting of Kaolin .. 13°50 
Silicic acid 9°40 
Water ........ 20°90 ae 
22°90 


100:00 
No fluorine or phosphoric acid. 


M. M. P. M. 


TECHNICAL CHEMISTRY. 931 


Separation and Utilisation of the Phosphoric Acid from Iron 
Ores. By Jutivus Jacosi (Chem. News, xxv, 4). 


Tue ore, powdered if hard, in small pieces if porous, or calcined 
if pyritous, is treated with gaseous sulphur dioxide, while water is 
allowed to fall upon it; or, preferably, a solution of sulphurous acid is 
poured over it and allowed to stand until all action has ceased. This 
is then drained off, and the residue washed repeatedly with water. In- 
soluble basic phosphates are converted into soluble acid phosphates ; 
the sulphur dioxide is driven off by heating ; the phosphates partly pre- 
cipitated; and lime is added. The resulting precipitate contains all 
the phosphoric acid, and hence is a valuable substance. The purified 
ore can now be smelted for pig-iron. 
M. M. P. M. 


The Chemical Changes in Puddling in Danks’ Rotatory 
Furnace. By G. J. Snetus (Dingl. Polyt. J., eciv, 216—228). 


Ay account is first given of the various ores best adapted for fettling or 
furnace lining, with remarks as to their qualities. It is also shown 
that_a very infusible ore is required for the lower furnace lining, and 
one that does not easily crumble down. It was found by Danks that a 
quantity of crushed iron ore, as free as possible from silica, mixed 
with milk of lime to a mortar, and then dried at a gentle heat, gave a 
good lower lining for the furnace-bed. Ore for this purpose must con- 
tain no chemically combined water, as softening and flying to pieces 
would take place in such case. The next lining, the “fix,” is formed 
by introducing upon the lower lining pieces of a pure iron ore, such 
as the iron mountain ore, ilmenite, or titanic ironstone, containing 
about 40 per cent. iron, and 25 per cent. titanic oxide, “ Blue Billy,” 
the residue obtained after extracting the copper from burnt Spanish 
pyrites, Pottery, Bilboa, Marbella, and Lisbon ores. 

Method of Working.-——It is here stated that the chief advantage of 
this kind of furnace is that it enables the puddler either to raise or 
lower his heat rapidly and at pleasure—in short, gives him a complete 
control over his fire. The melting down of the iron should be done 
elsewhere, as the furnace is not well adapted for this, and much carbon 
is consumed. Snelus proposes an arrangement in which the blast fur- 
nace is combined with several puddling furnaces, because then all fuel 
necessary for the melting would be economised. This could not well 
be done, since the blast-furnace management would then be complicated, 
and the workman would be confined for his guidance in the process 
to the puddling of the iron coming straight from the furnace. He 
is of opinion that in this process of puddling the oxidation of the 
iron and of the bodies mixed with it only follows indirectly by the 
influence of the oxide of the furnace-lining, whilst with the ordinary 
puddling furnace this action is ascribed in great part to the influence 
of the unburnt air in the furnace. This difference, however, seems 
unlikely, as in all cases unburnt air from the blowing apparatus comes 
into the furnace and directly oxidises. This is illustrated in the sub- 
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joined analyses of white iron, which lost the greater part of its carbon in 
melting down, and this could only be effected by the action of the air. 

A charge of pig with squeezer or roll cinder appeared necessary. 
The composition of this cinder varied much from time to time, but an 
average sample contained Fe 59:5, P 1:04, S 0°20, SiO., and insoluble 
14°4, A small portion of the iron was in the metallic state, viz., about 1-4 
per cent. In puddling, about 6{ ewts. of cinder on the average were 
charged per ton of puddled bars, much more than would be obtained in 
the process itself, whereby at the highest 420 Ibs. of cinder per ton of 
puddled bars would be produced, against 785 Ibs. used on the average. 
The object of this addition is to form a covering for the iron, to pro- 
tect it from too early oxidation. It however effects a slow oxidation 
itself, and gives up a portion of its iron to the charge. This addition 
may be dispensed with in the case of white iron, more furnace lining 
of the best quality being used. After the iron is melted, a jet of water 
is directed against the lining on the descending side, in order to chill a 
portion of the cinder and to cause it to be carried under the iron cinder 
at the same time, as in Parry’s steam finery. When grey iron is used, 
this fining process lasts about ten minutes, during which time the iron 
loses the greatest part of its silicon by oxidation, the silica passing into 
the cinder ; also the sulphur and phosphorus are in part lost, whilst the 
graphite quite disappears. Snelus has never observed the known blue 
flame which rises from the metal bath in the ordinary furnace, and con- 
cludes that the carbon by the energetic action of the combined oxygen 
in the furnace lining is at once converted to carbon dioxide. In 
puddling white pig, if it contains little silicon, the tining process lasts 
only a very short time, and the boiling commences in two minutes 
after melting. In this period very little cinder is formed, showing that 
the silicon is almost entirely eliminated. 

Tron Analyses.—Snelus endeavoured to discover a method by which 
the iron may be separated from the cinder by solution, but was unsuc- 
cessful, as very dilute nitric acid dissolved both iron and cinder equally 
well. Free acid not answering, it was thought probable that solutions 
of metallic salts, such as copper, zinc, or silver chloride, might serve 
the purpose. A mechanical method of separation was devised, in which 
the borings of the pigs or puddled bars were finely ground, and the 
powder passed through a sieve of 80 meshes to the inch, on which the 
flat metallic particles remained, whilst the short pulverised cinder 
particles fell through. The powders so obtained were then tested for 
the amounts of sulphur and phosphorus they contained. As a check, 
about 5 Ibs. of the iron were melted in a graphite crucible in a Siemens’s 
gas furnace, and the cinder separated from the iron in this way. On 
comparing analyses of iron ana cinder in both cases, the mechanical 
method was found to be very exact, 

After the borings of the puddled bar were powdered in the steel 
mortar, and sieved, the metallic portion, a, and the fused iron in the 
crucible, b, contained as follows :— 


Fe. Si. S. Pp. 
Gee. 99°54 — 0°29 0°43 
b.... — 0°56 _ 0°43 
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The puddled bar therefore contained Fe. 94°69, Si. 0°56, S. 0°26, 
P. 0°41; the cinder, FeO. 3:12, S. 0:01, P.O; 0°14, SiO. 0°33, TiO,. 0°92. 

Carbon.—As before stated, Snelus assumes that in Danks’ furnace 
the carbon is directly oxidised to dioxide and not to monoxide, as in 
the ordinary furnace. In this case 6 parts of carbon would be oxidised 
to dioxide, 16 parts oxygen of the ferric oxide must be taken up, and 
62 arts of iron reduced. If, however, which is much more likely, the 
carbon burns only to monoxide, 1 carbon will reduce only 3} iron. 

Sulphur.—lf sulphur is burnt by oxide of iron to dioxide (SO,), 
ferric oxide being reduced to ferroso-ferric oxide (Fe;0,), then 1 part 
of sulphur would give 18 parts of ferroso-ferric oxide. But it is more 
likely that the greater part of the sulphur passes into the cinder as 
sulphide of iron, which is easily proved by pouring water over hot 
puddle cinder. 

Phosphorus.—If it be assumed that phosphorus reduces oxide of iron 
to metallic iron, P.O; being formed, then 31 phosphorus = 40 oxygen, 
or 1 phosphorus would give 3 iron. 

Silicon.—To show that silicon is oxidised at the expense of ferric 
oxide, Snelus heated 5 grams of crystallised silicon intimately mixed with 
8 grams of Bilboa ore in the gas furnace. The silicon was completely 
converted into silica and mixed with the reduced iron. By such 
oxidation 14 silicon = 16 oxygen, or 1 silicon = 22 iron reduced by it. 

Manganese is entirely oxidised, and if this be effected by the ferric 
* oxide, then 1 manganese would reduce as much iron. 

W. S. 


Precautions to be taken against the injurious Influence of 
Mercury on the Workmen in the Manufacture of Mirrors. 
By A. Mercer (Dingl. Polyt. J., eciv, 51). 

Tue workshop in which the overlaying of the mirrors is effected, 
although roomy and well ventilated, has an atmosphere which, from 
ground to ceiling, is at all times more or less saturated with the vapour 
of mercury; moreover, the skin, beards, hair, and every part of the 
clothing of the workpeople (although they only work four hours per 
day in this atmosphere) are strongly impregnated with condensed 
mercury, so that they are exposed to the dangerous influence of this 
metal, even after leaving the workshop. 

In order to destroy the possibility of the ill-effects resulting from 
exposure to mercury vapour, the author proposes to diffuse throughout 
the atmosphere of the chamber or workshop the vapour of some other 
volatile substance, which, by combination with the mercury vapour, 
may produce an inert compound (i.e., inert, in the quantity in which 
it exists in the room). Boussingault has recommended the use of sul- 
phur, as he found that plants affected greatly by mercury vapour, re- 
mained uninjured when this vapour was exposed to the neutralising 
action of sulphur diffused through the room at ordinary temperatures 
from flowers of sulphur scattered about. The author experimentally 
disagrees with these results, both with respect to plants and small 
animals; in fact with regard to the latter, he concludes that the simul- 
taneous inspiration of sulphur and mercury vapour is more injurious 
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than ‘beneficial. Another difficulty in the use of sulphur is the large 
evaporating surface it requires; and chlorine is therefore recommended 
as the best substitute for it. A very small quantity of chloride of lime 
is all that need be scattered in a room infected with mercury vapour, 
the latter disappearing in consequence of its combination with the 
chlorine to form mercurous chloride (calomel). The mercurous chloride 
which in small quantities is harmless when absorbed by the system in 
the process of digestion, might be rather injurious when absorbed as a 
fine powder in the breathing process; this point has yet to be investi- 
gated. It is found that washing with water will not remove the mer- 
cury from the different parts of the body impregnated with it, but that 
water slightly chlorinized will do so readily. Weak chlorine water 
should certainly be used by the workpeople in mirror factories for 
cleansing the body. The clothes ought to be changed on leaving the 
work room, and during the time of rest made sound by exposing to 
the action of dilute chlorine gas. 
W. S. 


A New Antimony Blue. (Dingl. Polyt. J., cciv, 160). 


THIs new colour, at once very beautiful and durable, is easily prepared 
by dissolving metallic antimony in aqua regia, filtering the solution 
through ground glass, and adding it to a dilute solution of potas- | 
sium ferrocyanide as long as a precipitate falls. 'l'his blue is scarcely 
to be distinguished from ultramarine, and is a valuable acquisition for 
flower-manufacturers. It cannot be employed in contact with lime. 
Mixed with chrome or zinc-yellow (zinc chromate) it yields a green 
little inferior to “‘ Schweinfurt green,” and is much less poisonous than 
the arsenic colour. 
W. S. 


On Potash or Soft soap, its adulterations, and the disadvan- 
tages arising therefrom. By Hermann Vout (Dingl. Polyt. J., 
eciv, 58—71). 


Sort-soap is prepared from vegetable and animal fats, which are poor 
in stearic or margaric acids, and from oils containing more or less stearic 
acid obtained in the stearin manufacture. 

The choice of fatty substance used depends upon the market price, 
and the time of the year. The maker divides his oils into “warm” 
or “soft,” and “hard” or ‘‘cold” oils. There will doubtless be a 
difference in the quality of a soap according as it does or does not con- 
tain glycerin. A soft soap prepared directly from vegetable or animal 
fats, contains a smaller proportion of the fat-acid than a precipitated 
soap, or one prepared from oleic acid. 

Various alterations have been made in the composition of soft-soap ; 
thus, both the fat-acids and the potash have been partially replaced by 
resin and soda respectively. Experience has shown that an addition 
of 10 per cent. (or 15 per cent. as maximum) of rosin may be made to 
the oil which is to be saponified, and produces no ill effect in the soap 
made. 1°5 to 2 per cent. of soda may also be present, and the soap 
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still be of excellent quality. Rosin and soda are not therefore con- 
sidered as adulterations. The additions which many manufacturers 
make of soluble alkaline silicates (water-glass), starch, and pipe-clay, 
in order to increase the profit on the article, are certainly to be re- 
garded as adulterations. Some makers use one of the above adul- 
terants, others use more, and frequently all are used together. By this 
means from 100 pounds of oil, 370 pounds, and even over 400 pounds 
of soap are often obtained, instead of 240 or thereabouts, which could 
only be obtained: if a good article were made. 

Soaps adulterated as above, and to a considerable extent, generally 
contain much caustic alkali, which acts destructively upon both colour 
and tissue alike. When adulterated with alkaline silicates, they act 
injuriously on the cloth, by their causticity, and by the mechanical 
action of the separated silica. The vegetable textures of linen, hemp 
and cotton suffer indeed by the mechanical action of the silica, but 
are little affected by the causticity, whereas woollen and silk stuffs 
suffer very much from both causes. 

Pieces of cotton and linen-cloth washed with a soap containing 1:29 
per cent. of silica, rinsed in distilled water, and dried, were found on 
incineration to contain a notable quantity of silica, from which they 
were previously quite free. That the fibre of the cloth is injured by 
the presence of silica in washing and rubbing, was proved by a com- 
parative microscopic examination. Lint prepared from linen which 
had been washed with siliceous soap, and was used in a hospital for 
dressing wounds, was found to cause serious inflammation, which did 
not result when lint was used prepared from cloth quite free from 
silica. 

The presence of free sulphur in soap used for washing woollen stuffs 
is dangerous, as undoubtedly a destructive effect is produced in the 
substance of the wool. This is proved by treatment with water, eva- 
poration of the filtered liquid, and heating with soda-lime, when the 
ammonia reaction is indicated (the nitrogen being derived from the 
wool). 

Qualitative Examination.—The first point to be observed is, whether 
the soap is completely soluble in warm distilled water. If it be found 
to be so, it is evident that no clay or other insoluble matters have been 
added in the making. Separation after a time of a green, blue or black 
precipitate, indicates the presence of certain colouring matters. The clear 
solution is next decomposed by hydrochloric acid, and it is observed, if 
decomposition takes place with effervescence, and if the escaping gas be 
carbonic anhydride, or hydrogen sulphide. Ifthe latter, recourse is had 
to the sodium nitro-prusside test to determine whether the sulphur was 
present as alkaline sulphide. The decomposition of the soap solution 
with acid should be effected in a glass vessel furnished with a stopcock ; 
petroleum spirit is then added, and the mixture well shaken. By this 
means the fat acid and a portion of the rosin are taken up. After- 
wards the acid aqueous liquid is separated by the stopcock, and a drop 
of iodine solution added, when a violet coloration marks the presence 
of starch in the soap. The presence of silicates (water-glass), &., is 
ascertained by evaporation of the solution and ignition of the residue, 
of which a portion remaining insoluble on treatment with dilute acid, 


i 
i 
iy 
+ 
f 


ABSTRACTS OF CHEMICAL PAPERS. 


indicates the presence of silica. The solution from the fat-acids is 
treated with basic lead-acetate solution, filtered, and the filtrate pre- 
cipitated with potassium sulphydrate in excess, and again filtered. 
The solution after neutralisation with hydrochloric acid, is evaporated 
to dryness on the water-bath, and treated with a mixture of ether and 
spirits of wine. After evaporation of this solvent pure glycerin 
remains behind. 

The solution of fatty acids in petroleum spirit, if it be clear, is now 
mixed in a tall glass cylinder further with nine or ten times its bulk of 
pure spirit. If turbidity is produced, then certainly rosin is present. 
After some time it settles down as a sticky, brown mass to the bottom 
of the cylinder. 

Quantitative Estimation —1. Water. A quantity (6 grams) is heated 
in an air-bath between watch-glasses, closely fitting, and very nearly 
air-tight, to about 100°. This air-bath is furnished with an aspirator 
which draws through it a stream of dry air free from carbon dioxide. 
The temperature is gradually raised to about 120°. The soap remains 
in the air-bath till the weight is constant. 

2. Fat-acids.—Ten or 12 grams of soap are dissolved in warm dis- 
tilled water, and the solution is decomposed with hydrochloric acid in 
excess. After cooling to 20°, it is well mixed with a quantity of petro- 
leum spirit (about equal in weight to the soap taken) in a glass 
furnished with a stop-cock. 

The layer of spirit is withdrawn by the tap, and the aqueous solution 
is washed by one or two further agitations with spirit. The petroleum 
spirit solution is placed in a tared porcelain dish, or beaker glass, and 
evaporated at about 30°, and finally at about 100°, in an air or water- 
bath, and the remaining fat-acids are then weighed. 

The rosin is estimated by the addition of excess of petroleum spirit 
to the fat-acid solution, till no further turbidity is produced. The 
spirit solution after standing some time is decanted from the rosin 
which has settled down in the bottom of the glass. 

8. Silica.—Silica may be contained in the soap in two forms, and 
two methods are therefore necessary for its determination. 

That contained as insoluble silica is first determined in about 10 
grams of soap taken. The dissolved silica is determined as usual, in 
the acid solution remaining after removal of the fat-acid spirit 
solution. 

4. Starch.—Ten grams of soap are dissolved in 200 to 300 c.c. of 
distilled water, and weakly acidified with hydrochloric acid. The 
solution is then gently boiled, water being added to keep up the bulk, 
till all the starch is converted into grape-sugar, and the solution ceases 
to give the blue reaction with iodine solution. The solution is then 
neutralised with chalk or barium carbonate, filtered, and the sugar 
estimated by Fehling’s method with alkaline copper solution. 

Glycerin.—The qualitative method, already described, is used for this 
purpose, with the exception that instead of removing the excess of lead 
by the subsequent addition of potassium sulphydrate, a current of 
hydrogen sulphide is employed. 

No. 1 is the result of an analysis of a very good sample of potash 
soap; No. 2 of very much adulterated soap. 
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Fat- Total Alkali . Silica 
acids. K,O. Na,O. “lycerin. Water. (ible), 


No.1 .... 41°94 10°21 trace 4°62 43°23 — = 100 
> aor 5°52 — 10°69 traces 50°40 33°41 = 100°02 
W. S. 


Attar of Roses. By Dr. R. Baur (Dingl. Polyt. J., cciv, 253— 
256). 


THE author, having had the opportunity of collecting a quantity of 
pure oil of roses which was distilled under his own observation, has 
submitted it to an examination with a view to establishing the relation 
existing between its two constituents, elaeoptene and stearoptene (rose 
oil camphor). The latter when pure is a colourless, scentless solid 
body, which by the action of the weakest oxidising agents, is converted 
into the odorous fluid elaeoptene ; but as the oil is valued in commerce 
by the ease with which it solidifies, the conversion of the scentless 
solid into the oil would reduce instead of increasing the selling value 
of the product. 

A quantity of the oil was freed as far as possible from the camphor 
by exposing it to a low temperature, and then submitting the mass to 
centrifugal action, repeating this operation on the fluid portion as long 
as any solid separated from it on exposure to a freezing mixture. 

The oil so obtained was added to a strong alcoholic solution of 
hydrochloric acid, in which lumps of zinc were immersed, and allowed 
to stand for some days at ordinary temperatures. At the end of that 
time, some quantity of a crystalline solid had separated, which, after 
washing with 75 per cent. spirit, presented all the characteristic 


physical properties of the natural steraoptene. Its melting point is 
+ 33°C. C. H. G. 


Action of Animal Charcoal in Sugar Making. By C. 
ScHeEIBLeR (Dingl. Polyt. J., eciv, 236—240). 


A CAUSTIC criticism, on a paper by Wernekinck with the above title, 
of which an abstract is given at p. 259 of this volume. Dr. 
Scheibler shows by direct experiment that charcoal which has been 
ignited in hydrogen, possesses the same powers of decolorising vegetable 
solutions and of absorbing lime from sugar-solutions, as when it is 
ignited and cooled in the ordinary manner, and that consequently 
the decolorisation is not due to oxidation by condensed oxygen or the 
lime absorption to carbonic acid. See also note to abstract of original 


paper. C. H. G. 


Manufacture of Starch-sugar free from Gum for the Prepara- 
tion of Spirit Colouring. By C. Krérke (Dingl. Polyt. J., cciv, 
243—249),. 

STARCH-SUGAR containing dextrin yields a colouring which turns 

strong spirit cloudy; it is therefore necessary to prepare a purer 

material for the colouring of ram, &c. The preparation of the starch- 
sugar is accomplished in the usual manner, by boiling with sulphuric 
VOL. XXV. 3 x 
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acid, but the boiling is continued from 5 to 8 hours after the liquid has 
ceased to show the starch reaction with iodine, or till a portion of the 
liquid remains clear when mixed with } vol. of 96 per cent. spirit. 
The mass is then neutralised with chalk, filtered and evaporated in the 
usual way to 36° B., and then either used at once for the preparation of 
colouring or allowed to cool and set. 

The preparation of the spirit-colouring is carried out by transferring 
about 100 kilos. of syrup or block sugar prepared as above to a pan 
furnished with a stirrer and heated by fire. When the sugar boils, 3 
kilos. of crystallised soda in small pieces are slowly added, and the 
heating is continued till drops of the liquid mass let fall into cold water 
immediately harden, so that they crack like glass between the teeth, 
and have no flavour of sugar. Water is now added till the liquid has 
a thickness of 35° B., when it is fit for sale. 

C. H. G. 


Preparation of Sugar-Colours for Beer, &c., from Potato- 
Starch Sugar. By Cart Krorxe (Dingl. Polyt. J., cciv, 
24.1—243). 


A coLour much used for beer, wine, and other weak alcoholic liquids, is 
prepared by putting 5 kilos. of commercial starch-sugar into a suitable 
iron vessel and melting it with constant stirring to prevent boiling 
over. The application of heat is continued till the mass begins to burn 
and give off a pungent vapour, then 100 grms. crushed ‘carbonate of 
ammonia are added and well stirred in, and gentle heat continued till 
the mass becomes so stiff that it is difficult to stir, and a small portion 
removed on a stick and suddenly cooled in water is quite brittle and 
without the least sweet taste. Two litres of water are then added and 
the whole stirred and kept boiling till all lumps are dissolved, and the 
liquor when hot marks 34° Baumé. This colour serves for spirit not 
‘stronger than 50—50 per cent. 
C. H. G. 


Manufacture of Aniline Colours without Arsenic. By Girarp 
and De Laire (Compt. rend., Ixxiv, 1556—1560). 


ALL attempts hitherto made to produce aniline red on the manufactur- 
ing scale without the use of arsenic, or to dispose economically of the 
arsenical residues, have proved unsuccessful. The authors therefore, 
taking into consideration the fact that only a small proportion, not 
more than one-tenth of the rosaniline manufactured is used for dyeing, 
the greater part being consumed in the preparation of other aniline- 
dyes, have turned their attention to the preparation of these latter by 
other processes. 

The process for obtaining “ diphenylamine blue” (which is fully 
described in Watts’s Supplement, p. 161), has proved commercially 
successful. The authors have also obtained, without the use of arsenic, 
the violet colours usually produced by acting on rosaniline with 
alcoholic iodides, by oxidizing the secondary monamines, methylaniline, 
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methyltoluidine, &c. They expect shortly to produce the green in a 
similar way. ° 
B. J. G. 


Adulteration of Aniline Colours. By W. F. Ginrt (Dingl. 
Polyt. J., eciv, 163). 


Bronze powder and crystals of sugar are two adulterants frequently 
used. Fuchsine is the dye which most frequently suffers adulteration. 
Bronze powder is easily detected from its insolubility, but the sugar 
not so readily. The dye known as “diamond fuchsine” the author 
has found adulterated with sugar so artfully as to defy the perception 
of persons thoroughly experienced in the use of these colouring matters. 
When much sugar is present, a moderately experienced nose will detect 
an unusual odour when the mixture is heated, and on treating a portion 
with alcohol it will be noticed that some faintly red crystals remain 
behind, which dissolve but slowly. The method recommended as the 
best for the estimation of the amount of sugar present in a sample of 
fuchsine is as follows :—A weighed portion of the dye is dissolved in 
hot water and the rosaniline is precipitated as picrate by picric acid 
solution. The clear yellow solution is now precipitated by solution of 
basic lead acetate, heated to 110°, filtered, and the filtrate submitted to 
the polarimetric sugar-test. According to this test, one sample of 
fuchsine was found to contain 15 per cent. of sugar, another 24°2 per 
cent., and a third 82°13 per cent. In order that the sugar crystals 
should take the beautiful green lustre of the real crystals of the 
rosaniline salt, the author believes the sugar must have been placed 
in a saturated solution of fuchsine, in strong alcohol, and the whole 
‘evaporated carefully to dryness. 

An easy method for the detection of sugar is as follows :—A portion 
of the sample of fuchsine is spread out on a white sheet of paper in a 
light place, and the crystals are closely examined with a lens. The 
pure crystals of fuchsine are recognised by their acicular form, and by 
only appearing red (by transmitted light) at the edges. The appear- 
ance of more rounded crystals, and possessing a granite or faint amethyst- 
red tint, is suspicious. Such crystals should be extracted and heated 
strongly on the point of a spatula, when a smell of burnt sugar is 
sufficiently characteristic. 


W. S. 


Cause of Explosions of Flour in Flour-Mills (Dingl. Polygt. J., 
ceciv, 78). 


Ir flour be dried and heated to 30° in the water-bath it may be used, 
like Lycopodium-seed, for producing the appearance of lightning in 
theatres. Ordinary flour will not do this. It is considered probable, 
then, that the flour when being ground in the mill, in the passage 
through the stones, may get heated, and if perchance a spark should 
be produced by the rubbing of the hard stones together, the ignition 
and explosion of the flour would follow. . 

The reason why hitherto explosions have so seldom occurred is pro- 
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bably that the old millers used to moisten the grain, whereas in mills 
worked by steam this precaution has been neglected. 
W. S$. 


Preparation of Transparent Stereoscopic Pictures on Paper. 
(Dingl. Polyt. J., cciv, 77.) 

WELL-sIzED albuminised paper, not too thick, is used for this purpose. 
It is sensitized as usual, but laid for exposure with the side not made 
sensitive and not albuminised, on the negative. Printing is effected 
rather strongly, toning as usual; the tone is judged of by the transpa- 
rency. If the picture is to be coloured, this is done on the side not 
albuminised, where the picture is. Water-colours may be used, and 
the picture-side takes the colours well and makes no spots. This pro- 
cess, discovered by accident, has been employed for ten years with great 
success for lamp-pictures. W. S. 


Miscellanea. 
Lead Tubes with a Lining of Tin (Dingl. Polyt. J., eciv, 252). 


Spencer’s Rotatory Puddling Furnace (Dingl. Polyt. J., eciv, 757). 


Applications of Infusorial Earth (Dingl. Polyt. J., eciv, 258). 


Filtration of River Water (Dingl. Polyt. J., eciv., 258). 


Sulphuring of Woollen Stuffs (Dingl. Polyt. J., eciv, 259). 


BasTaERT recommends that the sulphurous acid be prepared in a 
separate vessel, and applied to the goods in a glass chamber fully 
exposed to light. C. H. G. 


The Cleansing of Silk (Dingl. Polyt. J., eciv, 259). 
Tue old method of washing in soap and water. 


A Cheap and Harmless Hair Dye (Ding]. Polyt. J., eciv, 260). 
AN aqueous decoction of wallnut husks mixed with a little alum. 


Hydrate of Ohloral as an Antiseptic (Dingl. Polyt. J., cciv, 261). 


Dr. Lowvel’s Process for the Preservation of Grain by Keeping in Vacuo | 
(Dingl. Polyt, J., eciv, 261). 


so nl 
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XXXI.—Considerations on some Points of the Theoretic Teaching of 
Chemistry. 


(Tue Farapay Lecture, delivered before the Chemical Society, 
May 30, 1872. ] 


By Professor CANNIZZARO. 


GENTLEMEN,— 

When I received the flattering invitation to appear before you this 
year, for the purpose of delivering the Faraday Lecture, I found my- 
self in astate of mind, and in circumstances, as unfavourable as possible 
to the discharge of a duty so onerous as that of speaking before a 
learned and dignified auditory like the Chemical Society, and, more- 
over, in a foreign language, to which I am not much accustomed. 
With regard to new researches, I had no definite result to communi- 
cate which appeared worthy of your attention ; and I was at the same 
time on the point of abandoning my laboratory, my books, and my 
ordinary way of life, and suspending my studies, for the sake of going 
to Rome to take part in parliamentary business, and devote myself to 
long and fatiguing labours, with the view of arranging, and obtaining 
the means of establishing, a new chemical laboratory in the Eternal 
City. 

Nevertheless, your kindness in thinking of me, imposed on me the 
obligation of accepting your invitation; and I fortunately called to 
mind a subject which the celebrated French chemist, Dumas, had pro- 
mised to treat in 1847, and had thought worthy of occupying the 
attention of a learned body, like the Academy of Sciences at Paris, 
namely, the form which, under existing circumstances, should be given 
to the theoretic teaching of chemistry. I perceived at once that this 
question was one which I could treat with no other assistance than 
that derived from my memory, and that, even if I did not succeed in 
treating it exhaustively, it would at least have the advantage of fixing 
your attention on a question which it is important to resolve, in the 
period of complete transformation through which our science is at 
present passing. 

I proceed then to lay before you certain considerations on the limits 
within which the exposition of general theories should be restricted in 
the teaching of chemistry, and on the form which should be given to 
that exposition. 
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Is it desirable, in explaining all that relates to the meaning, use, 
and value of chemical symbols, formule, and equations, to dispense 
with the atomic and molecular theory as a superfluous and dangerous 
speculation, and confine ourselves wholly to the empirical laws on 
which the formule are based ? 

After many trials in the course of my teaching, I have come to the 
conclusion, that not only is it impossible to eliminate the atomic theory 
altogether, but, moreover, that in order to arrive at this theory, it is 
not desirable to follow the long and fatiguing road of induction. On 
the contrary, it is better to get to it as quickly as possible, by one of 
those short cuts which the human mind often takes in order to raise 
itself quickly to a height from which the relations between phenomena 
can be discerned at a glance. For whether it be due to the intrinsi¢ 
nature of chemical phenomena and their relations to our ideas, or to 
the imperfection of the science in its actual state, certain it is that we 
have not yet succeeded in enunciating the empirical laws of chemical 
action with that clearness and precision which has been attained in 
other cases, as for example, in the enunciation of Kepler’s laws 
relating to the movements of the planets. Hence it follows that the 
so-called laws of definite reciprocal and multiple proportions, of simple 
and compound equivalents, and of gaseous volumes, when unaided by the 
atomic and molecular theory, do not penetrate sufficiently into the minds 
of the majority of students, and do not become fixed there, but remain 
like floating isolated objects, without any connection between them. 

On the other hand, to embrace all these laws in a single glance, and 
with clear and distinct vision, it is sufficient to regard the phenomena 
as if each element were in reality made up of homogeneous atoms, 
having a special and constant weight, and as if the juxtaposition of 
these atoms gave rise to the molecules, both of simple and of com- 
pound bodies, equal numbers of these molecules being always contained 
in equal volumes of perfect gases, under given conditions of pressure 
and temperature—that is to say, it is sufficient to comprehend the 
atomic and molecular theory in the state of development which it has 
actually attained. 

To the different types of mind which are met with in a school of 
chemistry, this theory affords the clearest, shortest, most exact, and 
most accessible summary of all that relates to the origin, meaning, 
value, and use of empirical formule and of equations. | It ought, there- 
fore, to be introduced into the teaching of chemistry at an early stage, 
. even if we are disposed to regard it merely as a convenient fiction or 

artifice to aid the mind in seizing the relations between facts. 

There is, indeed, nothing surprising in this necessity for a hypothesis 
to assist us in the comprehension of laws. It often happens that the 
mind of a person who is learning a new science, has to pass through 
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all the phases which the science itself has exhibited in its historic 
evolution. In the teaching of astronomy, for example, we may, to a 
certain point, follow step by step the ascending road of induction, 
because that science itself travelled over the same road in its history, 
Kepler’s laws having, indeed, been discovered before they were inter- 
preted and bound together in a single conception by the theory of 
gravitation. 

But with the history of chemistry the case is different. The birth of 
the atomic theory was not delayed till all the empirical laws of com- 
bining proportions had been independently discovered and precisely 
known ; on the contrary, it was this very theory that led to the dis- 
covery of the greater number of these laws, assigned the true value to 
the little that was previously known on the subject, and devised a 
language by which the laws in question could be expressed. Go back 
to the time of Dalton, and read in the history of chemistry by 
Thomas Thomson, the confession by that chemist of the effect pro- 
duced on his own mind by the explanation of the atomic theory which 
Dalton gave him in the course of a short conversation :—‘“I was 
enchanted,” he says, “with the new light which immediately burst 
upon my mind, and I saw at a glance the immense importance of such 
a theory.” 

A similar effect was produced upon Berzelius. He himself relates, 
in his early memoirs on chemical proportions, that whilst he was 
engaged in researches on this subject, and was accumulating analysis 
upon analysis, without being able to deduce from them any new conclu- 
sions, he by chance became acquainted with the theory of Dalton. A 
great light was immediately diffused over the subject of his studies, 
and he was soon enabled to see, in the results of his experiments, rela- 
tions which had previously escaped his observation, 

Now, then, is not the mind of a person entering upon the study of 
chemistry, and enquiring into the relations between the quantities in 
which bodies combine, in a state similar to that of Berzelius when he 
was commencing his researches on combining proportions, or to that of 
Thomson when he heard from the mouth of Dalton himself the ex- 
planation of the atomic theory? That same light which instantly 
struck the minds of Dalton’s contemporaries, will, without doubt, 
enlighten the understanding of all who are commencing the study 
of chemistry. 

Berzelius and Thomson thought the atomic theory so self-evident, 
that the mere enunciation of it was sufficient to enable the mind to 
grasp all its consequences ; they expressed all facts relating to chemical 
proportions in the language of the atomic theory, and the formule 
which they introduced were merely another form of that language. 


Chemists who have adopted this language have not been able to 
3y¥2 
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change its meaning: hence it has resulted that the atomic theory has 
become more and more interwoven with the very warp of chemical 
science, and can no longer be separated from it without tearing the 
whole tissue. Such, indeed, is the idea expressed by Liebig in his letter 
to the author of the “ Life of Dalton.” “ All our ideas,” he says, “are 
so interwoven with Dalton’s theory, that we cannot carry ourselves 
back to the times in which that theory did not exist.” 

I might examine the writings of those who have sought to strip 
chemistry of the Daltonian hypothesis by using the word “ equivalent” 
instead of atom, and I could easily show you, through the veil of this 
word (equivalent), the ideas of atom and of molecule which are con- 
cealed within it, and are the necessary inheritance of the system of 
formule. It often happens that those chemists who wish to evade the 
difficulty of defining the words atom and molecule, cannot, in treating 
certain subjects, actually avoid using these words, though they leave 
their meaning undecided. In thus dealing with the matter, they think 
to give proof of a discreet reserve by remaining silent upon subjects 
respecting which they are not sure; “ but this reserve,” says M. Dumas, 
in his remarks on aftinity, read to the Academy of Sciences, 21st Sep- 
tember, 1868, “‘is not without its inconveniences; for those who are 
beginning the study of chemistry endeavour to supplement the silence 
of their teacher on these matters—the only ones on which they can 
employ their thoughts, so long as they do not work in the laboratory, 
and are not’led to fix their whole attention on the details of experi- 
ments and the management of apparatus. It is unnecessary to add 
that they go wrong, and that one of the chief obstacles to the diffusion 
of sound ideas upon chemistry, is perhaps due to this ignorance in wh'ch 
the beginner is left, respecting the nature of the force which chemistry 
calls into play and that of the atoms which it has to consider.” 

In reference to the art of teaching—an art which is entirely experi- 
mental—the opinion of men like Liebig and Dumas, who have 
had long experience in the business of instruction, has for me a very 
great value. I do not hesitate to assert that the theory of atoms and 
molecules ought to play in the teaching of chemistry a part analogous 
to that of the theory of vibrations in the teaching of optics. The 
authority of Wollaston is sometimes cited as of one who proposed to 
disengage, and succeeded in disengaging, the empirical laws of chemical 
proportions from the Daltonian hypothesis, in his well known synoptic 
scale of chemical equivalents, inserted in the Philosophical Transactions 
for 1814. But in this there is an ambiguity. Wollaston was one of 
those chemists who most highly appreciated the theory of Dalton, and 
were most affected by its influence. It was this theory, indeed, which 
guided him in calculating the numbers which he published under the 
name of equivalents. 
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These equivalents were nothing more than the supposed atomic 
weights which Wollaston had calculated for a special purp..se, taking 
oxygen as the decimal base; in fact, he himself says so almost in the 
same words. He could not give a better explanation of the origin and 
value of these numbers ; neither could he altogether emancipate himself 
from the theory which had suggested them. Why then did he call 
them supposed atoms, or equivalents, and not true atomic weights? 
Did he repudiate the fundamental idea of Dalton’s hypothesis? Far 
from it ; he searched for proofs in support of that idea; was desirous of 
convincing Sir Humphry Davy of its importance and its great pro- 
bability ; and endeavoured to form for himself a geometrical conception 
of the position of the atoms. 

But his exact mind led him to appreciate the criticisms made by Ber- 
thollet and Davy, not against the fundamental idea of the atomic 
theory, but against its mode of application in the then existing state of 
the science ; that is to say, against what was arbitrary in the choice of 
one rather than another of several equally probable atomic weights. 

Moreover, in his memoir above mentioned, he had set himself the 
essentially practical and limited task of calculating the composition of 
salts and the quantities which are concerned in double decompositions ; 
and it would therefore have been altogether superfluous for him to 
enter upon the theoretical discussion of the choice of true atomic weights. 
These two reasons are, indeed, assigned by Wollaston himself. But 
he had likewise a third reason, namely, that the supposed atomic 
weights coincided in the greater number of cases with the quantities 
which replaced one another in the double decomposition of salts. 

These three reasons which induced Wollaston to prefer the name 
equivalent have, however, lost all their validity through the progress 
of our science. 

1. The notion of molecule introduced into chemistry, and continually 
more elucidated and developed, and the method of deducing the weights 
of elementary atoms from a comparison of the composition of mole- 
cules, have eliminated, in the greater number of cases, that arbitrary 
choice between atomic weights which was objected to by Berthollet, 
Davy, and Wollaston. 

2. The actual state of our science no longer allows us to restrict the 
use of a table of atomic weights to the practical purpose of calculating 
the composition of salts and their mutual actions; there is, indeed, a 
much wider field of transformations and of characters to be included in 
the chemical formule and equations of the present day. 

3. Whatever name may be given to the numerical value of the 
symbols, it is no longer possible to make them coincide in all cases with 
the equivalent weights. 

Those who use the word equivalent in the sense which Wollaston 
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assigned to it, and for the reasons which induced him to employ it, 
are therefore guilty of a real and absurd anachronism. 

In saying this, I have no wish to revive the doubt which was raised 
in this Society during the discussion on the remarkable paper by 
Dr. Williamson, to the effect that there have been several different 
atomic theories. No. The fundamental idea of the atomic theory 
always has been and still remains the same. The changes introduced 
into the manner of considering the distribution of the elementary atoms 
in compounds, and of interpreting the cause of their combination, 
and the more recent. supposition that the molecule of an elementary 
body may contain several elementary atoms, have not changed, or even 
touched the fundamental notion of atoms endowed with different weights. 
On the contrary, the distinction between the idea of molecule and that of 
atom, and the new criteria for deducing the weights of molecules, have 
served only to perfect, confirm, and consolidate the theory of Dalton. 

The existing theory of molecules and atoms is but the crowning of 
the edifice whose foundations were laid by the chemist of Manchester 
(say rather, if you please, the expansion, as, indeed, Sir Benjamin 
Brodie has said in his Memoir on the Chemical Calculus). 

It is this theory thus developed and perfected which should be intro- 
duced at an early stage into the teaching of chemistry at the present 


day. 


I hasten now to enter into the heart of my discourse. I have no 
hesitation in affirming that the solid base, the corner-stone of the 
modern theory of molecules and atoms, is the theory of Avogadro, 
Ampére, Kroenig, and Clausius, on the constitution of perfect 
gases, that is to say, the hypothesis that these gases, at equal temperatures 
and pressures, contain in equal volumes equal numbers of molecules, what- 
ever may be their nature and their weight. 

This theory affords the most logical starting-point for explaining the 
fundamental ideas of molecules and atoms, and demonstrating the exist- 
ence of the latter. 

If any one amongst you, Gentlemen, still retain any doubt respecting 
the solidity of this foundation, I would invite him, not so much to 
examine the mathematical demonstrations of the constitution of gases, 
and the discussion which has been raised in Germany respecting their 
exactness, as to review the history of chemistry from the time when 
Gay-Lussac and Dumas introduced the practice of taking account 
of the weights and volumes of substances in the state of gas, down to 
our own days. 

The following fact will then be observed. At the outset, the facts 
cf chemistry appeared to be at variance with the hypothesis of 
Avogadro ‘and Ampére, so that this hypothesis was. set aside and 
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soon forgotten ; subsequently, however, chemists, by the very connec- 
tion of their studies and the spontaneous evolution of the science, 
were brought back unconsciously to this very theory. In fact, having 
adopted as the unit of volume, that of the fourth part of the molecular 
weight of oxygen, they perceived, after some years of research, that the 
greater number of the best established weights of chemical molecules 
corresponded to four volumes. The memorable experiments of 
Williamson on etherification, followed soon afterwards by those of 
Gerhardt on the anhydrides, and later by those of Frankland and 
of Wurtz on the radicals, and the conclusions deduced from these 
experiments, removed the most important exceptions to the law of 
equal volumes of chemical molecules. Nevertheless, Gerhardt was 
unwilling to accept this law as a constant principle, a molecular verity, 
believing, indeed, that it was rigorously applicable only to analogous 
compounds. He thus stopped half way in the application of Avo- 
gadro’s theory ; and this he did for two reasons, one of which was the 
prejudice in favour of assigning to all metallic oxides and chlorides, con- 
stitutions analogous to that of water and of hydrochloric acid; the 
other, the anomaly exhibited by the vapour-densities of the ammonia- 
salts, of phosphorus pentachloride, and of sulphuric acid. 

Soon, however, by considerations founded on specific heats, iso- 
morphism, and chemical analogies, the prejudice in favour of the similar 
constitution of all metallic oxides was eliminated, and chemists were 
led to adopt a system of atomic weights and formule of compounds, 
which agrees with the law of equal numbers of molecules in equal 
gaseous volumes in all cases to which that law can be applied. On 
the other hand, as soon as Deville had demonstrated the fact of the 
decomposition and recomposition of certain substances in the gaseous 
state, it was perceived that the anomalies in the densities of certain 
vapours were due to the circumstance that the weights actually deter- 
mined belonged, not to homogeneous substances, but to mixtures of the 
products of their total or nearly total dissociation. 

Recent experiments have confirmed this forecast, and at the same 
time physicists, by considering the constitution of gases under a new 
point of view, have been brought, independently of chemical considera- 
tions, to the supposition of equal numbers of molecules in equal volumes 
of perfect gases, to which Avogadro and Ampére had previously 
been led by different modes of interpreting physical phenomena. 

Who can fail to see in this long and unconscious march of the 
science, around and towards a fixed point, the decisive proof of the 
theory of Avogadro and Ampére? A theory to which we have 
been led by setting out from different and even opposite points—a 
theory which has enabled us to forsee several facts which experience 
has confirmed, must be something more than a mere scientific fiction, 
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It must indeed be either the actual truth, or the image of that truth, 
seen through media interposed between our intelligence and the 
reality. 

It appears to me, therefore, that the time has come for inverting the 
order hitherto followed, in the teaching of chemistry, with the view of 
explaining all that concerns the relations of chemical formule to the 
weights and volumes of gases: that is to say, instead of starting from 
chemical criteria to determine the weights of molecules, and then 
demonstrating their proportionality to the densities of gases, I set out 
from this latter proposition, which is the theory of Avogadro, Am- 
pére, Krénig, and Clausius, demonstrating it by physical considera- 
tions. I found on this theory the demonstration of the limits of 
divisibility of elementary bodies, that is to say, the existence of ele- 
mentary atoms; I avail myself of opportunities, as they present them- 
selves, for showing that the weights of molecules, and the numbers of 
atoms contained in them, deduced by application of this theory, are in 
accordance with the chemical criteria, introduced in great part by 
Williamson, and admirably summarised by him in his remarkable 
memoir on the Atomic Theory; and from this agreement I deduce and 
measure the degrees of confidence to which these criteria are entitled, 
and the degree of probability which they enable us to attain in the 
knowledge of molecular weights, in cases where gaseous densities are 
not available. I pause for a moment on this capital point of my pro- 
gramme. 

I have often heard and read that the law of compound equivalents, 
as enunciated in elementary treatises, affords a demonstration of the 
existence of chemical molecules and of their different weights. 

I am aware that upon this law Berzelius founded his method of 
determining the weights of \compotnd atoms., I cannot, however, 
refrain from observing that what is called the law of equivalents, is 
not a law distinct from that of the atomic weights or proportional 
numbers of the elements. The assertion that all compounds must con- 
tain elements in quantities proportional to these numbers implicitly 
contains this law. In fact, compounds must contain quantities of the 
several elements which are integral multiples of the atomic weights ; 
and in reactions between two or more compounds, giving rise to new 
products, it follows that the quantities of substances which take part 
in a reaction, and those of the products obtained, must contain all 
their elements in entire multiples of the atomic weights. 

What, indeed, are the compound equivalents of acids, bases and salts 
deduced from their mutual actions, if not quantities which contain the 
elements in entire multiple proportions of the atomic weights ? 

It follows, therefore, that the determination of these quantities can 
serve only as a verification of the elementary atomic weights, and as a 
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confirmation of the law that, by means of these numbers and of integral 
coefficients, the composition of all bodies may be expressed; but this 
law does not suffice to determine the weights of chemical molecules or 
even to demonstrate their existence. 

In fact, instead of regarding the mass of a compound body as made 
up of groups or systems of atoms distinct and separated one from the 
other, one might suppose that there is nothing intermediate between 
the elementary atoms and a sensible mass of the compound substance, 
and that the proportions between the numbers of elementary atoms are 
the necessary consequence of a certain symmetrical distribution of 
homogeneous particles, required to form a mass which shall exhibit 
the character of humogeneity when acted upon by physical forces. 

I am very far from affirming that this latter supposition is more pro- 
bable than that of molecules ; I merely wish to explain my idea of the 
insufficiency of the ratios between the weights of compounds which 
react upon one another, for demonstrating the existence of molecules, 
and still more, for demonstrating their relative weights. A commence- 
ment of prvof of the existence of molecules is attained only when, by 
the study of substitutions, by a multitude of transformations, and even 
by the proportions of combinations, we arrive at formule multiples 
of those which are the simplest expression of the elementary com- 
position. ‘ 

But even if arguments of this nature were quite safe from attack, I 
should still consider that, in the teaching of chemistry, it is not desirable 
to make them the starting points of the demonstration of molecular 
weights, from which is to be deduced all that relates to the system of 
formule. In fact, it is not easy to collect for this purpose a sufficient 
number of substances, the relative molecular weights of which can be 
demonstrated by transformations intelligible to beginners, and by short 
and simple reasonings. In a great number of cases, indeed, it is neces- 
sary to have recourse to an accumulation of proofs, no one of which 
would be sufficient of itself, and we do not thus succeed in imparting a 
full and firm conviction that a contrary interpretation is impossible. 
It is sufficient indeed to remember that the chemical proofs adduced 
by Dr. Williamson to demonstrate the relative molecular weights of 
ether, alcohol, and water were not at first regarded as conclusive. 
These concordant proofs required, indeed, to be cemented by the theory 
of Avogadro and Ampére, and then they carried conviction to the 
minds of all reasonable chemists. 

Moreover, it frequently happens, that arguments of this kind used to 
demonstrate molecular weights by chemical criteria are intimately con- 
nected with the idea of a limit of the division of elementary bodies, 
and even with our reliance on the atomic weights adopted. Sometimes 
these reasonings are founded on laws of transformation which must be 
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supposed to have been deduced from a previous comparison of the 
molecules. If, then, we were obliged to make use of molecular 
weights for demonstrating the existence of atoms and deducing the 
laws of transformations, we should, by taking chemical criteria as 
. Starting points, often fall into a vicious circle. 

Now all these inconveniences are avoided when we start from the 
theory of the constitution of perfect gases, which is altogether inde- 
pendent of the notion of atoms and of chemical transformation. In 
this manner alone can all that relates to the molecular and atomic con- 
stitution of bodies be deduced from a single principle, which is, indeed, 
the most natural passage from physics to chemistry. Is it necessary 
for me here to declare that I do not admit that difference between the 
physical molecule and the chemical molecule which some persons have 
wished to introduce? I believe not, after what I have just explained. 
I need scarcely even remind you that the notion of a molecule, stripped 
of all the fantastic detail with which it has been encumbered, has 
acquired great credit amongst men devoted to mathematical and 
physicai studies. This, indeed, has been already said by Mr. Clerk 
Maxwell and Dr. Tyndall, in better terms and with higher authority 
than I can pretend to—by the former in his eloquent discourse at the 
Liverpool Meeting of the British Association, “On the Relations 
between the Physical and Mathematical Sciences ;’’ and by the latter 
in his brilliant lecture ‘“‘ On the Scientific Use of the Imagination.” 


I now proceed to sketch in broad outlines the order and form in 
which, in my course of instruction, I explain the theory of molecules 
and atoms. 

I introduce my pupils to the study of chemistry by endeavouring to 
place them, by means of carefully selected experiments, on the same level 
with the contemporaries of Lavoisier, and I hasten to teach them how 
that renowned French chemist continued and crowned the work com- 
menced by Black, by recognising and proclaiming, as the sovereign 
ruler of our science, the invariability of the weight of matter in chemical 
changes, or—to speak with greater scientific precision—the invariability 
of the mass. One cannot indeed avoid remarking that both Black and 
Lavoisier deduced this principle, unconsciously perhaps, from the 
study of the physical transformations of bodies, and extended it to 
chemical transformations. I cannot let slip this opportunity of remind- 
ing you of the great progress due to the union of these two sciences, 
physics and chemistry, in the same minds. 

I endeavour to bring out clearly the great influence which was 
exerted in the development of chemistry by the application of this prin- 
ciple of the conservation of the mass of matter, as soon as Lavoisier 
had succeeded in introducing it in a definite manner,—and to show 
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how this principle has illuminated all our ideas of the characterisa- 
tion and interpretation of the reactions of bodies, both simple and 
compound; how it has guided us in forming the language of our 
science, and suggested experimental methods which have enabled us to 
follow the peregrinations of matter. I think it highly important to 
explain to beginners, by the simplest arguments, and in the ordi- 
nary forms of expression which they use almost spontaneously, the 
authority of Lavoisier’s principle, which indeed is often concealed 
in those expressions, having become closely bound up with our reason, 
and having penetrated, as it were, into the marrow of our bones. In 
this way students are led to form no other idea of matter than that 
it is ponderable, that is to say, that it includes all which has mass, 
and to interpret its transformations solely by the union and separa- 
tion of ponderable things. This conception (which, indeed, is merely 
the image of the facts themselves, conceived and summarised by our 
intelligence) is independent of all special ideas about the nature and 
constitution of matter. We do not say, indeed, whether it is continuous 
or discontinuous, at rest or in motion; on these topics we neither 
affirm nor deny anything. This idea should be made clear at an early 
stage to those who are beginning the study of chemistry. When once 
their minds have been well impressed with the truth that the funda- 
mental character, the only constant property of matter, is its ponder- 
ability, their attention, in the study of chemical reactions, will naturally 
be directed to the weights of the reacting substances and of the pro- 
ducts of the reaction, whatever may be their physical states and their 
volumes, which they will regard as merely accessory matters. 

They must not be turned aside from this direction, which, indeed, is 
that of the science itself; on the contrary, we must follow and guide 
them on the road. 1 therefore direct their attention to the law of , 
definite proportions. In this part of the course, as it is impossible to 
evade the difficulty that the hearers must take on trust the numerical 
results of the experiments from which the constant ratios are deduced, 
we must at least endeavour, by well chosen examples, to give them 
clear ideas of the methods by which the experimental data have been 
obtained, and familiarize them with the different forms and expres- 
sions of the proportions thence deduced—that is to say, with the 
manner of comparing the composition of bodies under different possible 
points of view. 

This recommendation may perhaps appear trivial; but who does not 
know that the law of multiple proportions escaped the observation of 
Proust, because he had not learnt to choose between the several pos- 
sible forms of comparing the numerical results of his analyses ? 

You see, then, that in advancing step by step in the exposition of 
chemical facts, I quickly transport my students from the time of 


952 CANNIZZARO ON SOME POINTS OF THE 


Lavoisier to that of Proust, and immediately afterwards to that of 
Berzelius, at the moment when, by turning his numbers in different 
directions, he began to perceive some new relation between them. 

At this point I give to the minds of my pup‘ls the same impulse 
that Berzelius received from the knowledge of Dalton’s hypothesis. 

I explain this hypothesis apart from all accessories, giving dogma- 
tically the table of elementary atomic weights, and introducing the use 
of symbols and formu'e. The students will be sure to get befure their 
master in the deduction of carollaries from the theory, and to find out 
of themselves the methods of verifying these carollaries by experiment, 
if only they have previously been sufficiently accustomed to compare 
analyses under different points of view, as I have just recommended. 

It will also be easy to convince them that the condition that all 
compounds must contain the elements in the ratios of the atomic 
weights and their entire multiples, includes implicitly, not only the 
laws of multiple and reciprocal proportions, but also those of com- 
pound proportions or equivalents, as it is at present enunciated in 
elementary treatises on chemistry. 

Nevertheless it will be impossible to prevent the idea of molecules 
from springing up in the minds of students after the seed of the 
Daltonian hypothesis has been sown there. But we may, at least, lead 
them to mistrust compound equivalents as a means of deducing the 
weights of these molecules. They will not be slow to perceive how 
much there is of arbitrary assumption in the choice of the molecular 
weights of compounds, of the number of elementary atoms contained in 
them, and of the weights attributed to these atoms, when the only 
experimental data for directing the choice are such as can be found in 
the ponderable constitution of bodies. There will then be seen to 

.spring up in their minds the same doubts and difficulties that Ber- 
thollet, Davy, and Wollaston conceived respecting the application of 
the atomic thevry to chemistry. It will, however, be easy to convince 
them that these difficulties would be eliminated if means were at hand 
for verifying the weights of the molecules. 

On the other hand, it is impossible to make any progress in the 
exposition of chemical facts, without meeting with opportunities of 
demonstrating the simple ratios which exist between the volumes in the 
gaseous state, of the quantities of substances which take part in a reac- 
tion, and of the products thence resulting, and for enunciating the law 
of Gay-Lussac in its simplest form (leaving ont of consideration all 
that relates to contractions). Dr. Hofmann has rendered valuable 
aid in the teaching of chemistry by his ingenious forms of apparatus, 
which enable us to exhibit the measurement of gasecns volumes to a 
large number of students. On this point, at least, they will no longer 
be under the necessity of taking results upon trust. The students will 
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then eagerly seek for an explanation of these simple ratios between the 
voluines of bodies in the gaseous state. This, then, is the proper 
moment for explaining or recalling to them the physical theory of the 
constitution of gaseous bodies, which, on the one hand, gives the expla- 
nation of these ratios, and, on the other, fills up the gap in the methods 
of determining molecular weights, which they will already have recog- 
nized in the theory of Dalton. And here I must not omit to remark 
that the teacher will employ his time well, and to the great advantage 
of his pupils, whatever may be their degree of instruction in physics, 
if, in commencing this exposition of the theory, he recapitnlates the 
physical properties of gaseous bodies by broad outlines, as follows :— 

What do different bodies in the state of perfect gas possess in 
common, and in what do they differ ? 

It need scarcely be observed that in this rapid glance at the general 
and special physical characters of bodies in the gaseous state, no 
account is to be taken of small differences; just as, in the first 
elementary teaching of astronomy, nothing would be said about the 
deviations from Kepler’s laws. For this purpose again, Hofmann’s 
forms of apparatus come to our aid: for by striking the senses, they im- 
press the mind with a clear idea of the identity of behaviour, under vary- 
ing pressure and temperature, of different substances, as soon as they 
have approached sufficiently near to the state of perfect gas. Some 
importance must also be attached to demonstrating how the different 
nature of substances shows itself in the different limits of the gaseous 
state, that is to say, in the different limits of compressibility at equal 
temperatures, and of cooling under equal pressures, also in the different 
weights of equal volumes, that is to say, in the densities. The teacher 
should endeavour to make beginners clearly understand that the num- 
bers thus obtained express constant ratios when the substances in ques- 
tion have attained the state of perfect gas, and that then, if the ratio 
of the weights of two substances is constant, the ratio between their 
volumes must likewise be constant. 

In comparing the weights and volumes of gaseous bodies, students 
should be early emancipated from the consideration of special conditions 
of pressure and temperature. On this point I do not quite agree with 
those who, in teaching, always make use of concrete weights and con- 
crete volumes of gases, under the particular conditions of pressure and 
temperature which it has been agreed to call normal. In the first 
place, these normal conditions a1e never met with in actual experiment ; 
a calculation is required to reduce the observed volumes; and these 
volumes have to be expressed in the conventional unit before the pro- 
portions between them can be ascertained. Why not compare them 
directly? In striving to remain faithful to the normal conditions, it is 
necessary in many calculations to resort to fictions which involve us in 
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long discussions and explanations. To be consistent, one ought, for 
example, to introduce into the tables the weight of the absolute volume 
of water-vapour at the temperature of 0°, and under the pressure of one 
atmosphere. To me, however, it appears simpler to say that a volume 
of water-vapour, as soon as it has attained the state of perfect gas, 
weighs nine times as much as an equal volume of hydrogen under the 
same conditions, and that the volumes of oxygen and hydrogen which 
compose water, and that of the water which results from the combina- 
tion, are to one another as the numbers 1 : 2 : 2, provided that all these 
volumes are compared under the same conditions of temperature and 
pressure. Doubtless we must begin with the concrete cases on which 
the observation is made. But the experimental demonstrations exhi- 
bited, and the examples given for showing the course of the calculation, 
should serve merely as a means of deducing the numbers which express 
the ratios, and it is these latter with the use of which the student 
should be familarised, and to which the further intellectual labour 
should be devoted. ° 

For the rest, the exposition of the theory of the molecular constitu- 
tion of gases, which will immediately follow the summary of their 
physical characters, and will unite them in a single conception, will 
likewise aid the student in appreciating the values of these relative 
numbers, will familarise him with their use, and make him pre- 
fer to employ them. In fact, it will not require a long course of 
reasoning to convince students of chemistry that, in comparing the 
different volumes of gases, or the different weights of equal volumes, 
we compare the numbers or the weights of the molecules, and that in 
these comparisons we recognize, not their concrete numbers or their 
concrete weiguts, but the ratio between these numbers and between 
these weights. 

I am aware that among those who frequent our schools of chemistry 
there are some whose minds are unable to contemplate these abstract 
relative numbers without the aid of a tangible and materialised repre- 
sentation. To assist such intellects, I prefer resorting to the innocent 
artifice of giving a certain aliment to the imagination. I say: sup- 
pose that by trials analogous to those of Thomson, we had been led 
to perceive that the weight of a molecule of hydrogen, for example, 
was the billionth part of a milligram; then all these relative numbers 
of densities referred to hydrogen would be concrete weights of the 
molecules, but would at the same time express the ratios between the 
weights of equal numbers of molecules, that is to say, of equal volumes 
in the state of gas. I then repeat the same reasoning with a different 
value of the unit, and by this artifice I succeed in emancipating the 
minds of the students from the concrete value of the unit, and in lead- 
ing them to content themselves with the contemplation of the ratios, 
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and to use with confidence the numbers which express them. This, 
however, will not interfere with the very useful practice introduced 
into English schools, of habituating the students to the application of 
the theories to concrete cases. 


In applying the theory of the constitution of gases to the explanation 
of the ratios between the volumes of hydrogen, chlorine, and hydro- 
chloric acid, and between those of oxygen, hydrogen, and water-vapour, 
&c., we are led to the very simple conclusion that in the molecule of 
hydrochloric acid there is a semi-molecule of hydrogen, and a semi- 
molecule of chlorine, and that in the molecule of water there is a semi- 
molecule of oxygen, &c. . 

Students then perceive that the molecules of hydrogen, oxygen, and 
chlorine, are not the atoms of Dalton, and it must be admitted that a 
- certain degree of confusion then arises in the minds of beginners 
respecting the ideas of atom and of molecule. 

At this point I say to them:—lay aside the atomic hypothesis of 
Dalton, forget it for a while, and trust only in the molecular weights 
deduced from the gaseous volumes. 

I suppose that they already understand the experimental methods 
and the calculations required to deduce these latter numbers and refer 
them to different units. I then continue :—Make a table of the weights 
of the molecules of a certain number of bodies—it matters not whether 
simple or compound—in a form similar to that which I now show 
you, which is the form that I published in 1858 in my “ Summary of a 
Course of Chemical Philosophy.” Instead of taking for your unit the 
weight of an entire molecule of hydrogen, take rather the half of this 
weight, that is to say, the quantity of hydrogen contained in the mole- 
cule of hydrochloric acid. These numbers are, in fact, nothing but the 
weights of equal volumes (of one volume) referred to the weight of the 
volume of hydrogen made = 2. 

I take good care, however, not to say that these weights are the 
weights of two volumes, for I well remember the confusion excited in 
my own mind, when I was learning chemistry, by the expressions two 
and four volumes. To puta little order into my ideas at that time, I 
had to discover that these numbers two and four arose from the mis- 
take of taking as the unit of volume that of the half or quarter of the 
molecule. I belonged, that is to say, to that class of weak minds 
which are unable to deal with numbers, unless they have always 
before them the kind and value of the unit to which these numbers are 
referred, and I suppose that amongst my pupils there will always be a 
certain number who resemble me in this respect. 
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Knowing the elementary composition by weight of the compounds 
indicated in this table, and having acquired the habit of expressing this 
composition in different forms, students will be able to calculate the 
composition by weight of the molecules, by dividing the numbers which 
express the weights of these latter into parts proportional to the 
numbers which express the ratios of the elements. The numbers thus 
obtained indicate the weights of the elements in compound molecules. 

For simple substances, the weight of the molecule is exactly that of 
the element. I insist upon this peint, that these weights are referred 
to the same unit as the weights of the molecules, that is to say, to the 
weight of hydrogen contained in a molecule of hydrochloric acid. You 
will observe that I do not forget the recommendation which I made 
just now of recalling frequently to the memory of my hearers the unit 
of the numbers which they have to compare. Neither do I forget at 
this point to call in the aid of the imagination, by supposing for a 
moment that this unit has one or another concrete value (fractions of a 
milligram), and then, by pointing out the impossibility in the present 
state of science, of determining the true concrete value of this unit, I 
eliminate the fiction which I have made, just as the builder of a bridge 
knocks away the scaffolding as soon as the bridge is able to stand by 
itself. 

The students can then contemplate the relative numbers which, from 
the experimental point of view, express the elementary composition of 
gaseous volumes under similar conditions, and from the theoretical 
point of view the elementary composition of the molecules. 

Having thus completed the table of which I now exhibit a specimen, 
I invite my pupils to compare the composition of different molecules 
containing the same element, always understanding that it is a matter 
of indifference whether this list of molecules does or does not comprise 

that of the element in the free state. 

Here are examples :— 


VOL. XXY. 
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The law of atoms then stands out of itself. The weights of each 
element which enter into the molecules containing it are always entire 
multiples of one and the same weight; and this minimum’ quantity, 
which always enters into the molecules, is called anatom. Here, then, 
we have the atoms of Dalton, which express not only the weights of 
the combining elements, which was Dalton’s aim, but also the com- 
position of equal gaseous volumes. The molecule of the free element 
likewise contains its atom a whole number of times: hydrogen, oxygen, 
and chlorine twice; phosphorus and ‘arsenic four times; mercury and 
cadmium once. 

The atoms of different elements have different weights. This result 
is not a preconceived hypothesis, but follows directly from the numbers 
given by experiment. This method removes all doubt as to whether 
the true atomic weight is a multiple or sub-multiple of that which has 
been chosen. The comparison of a certain number of bodies of known 
molecular weight and composition, and containing the same element, i 
sufficient to show what is the weight of the element which alway. 
enters by entire multiples: this weight is the atom. It is by no means 
necessary to compare together all the molecules containing the same 
elements; neither is it essential to know the molecular weight of the 
free element; this, indeed, is not known in the case of carbon. 

To assign to carbon a particular vapour-density and molecular weight 
is an arbitrary and utterly useless assumption. We have no doubt that 
this weight must be an entire multiple of 12, but we have no data from 
which this multiple can be deduced. I still remember the too pre- 
tracted infancy of our science, when we were unable to calculate the 
vapour-densities of organic compounds, without introducing into the 
calculation the hypothetical vapour-density of carbon. 

The notion of elementary atoms distinct from that of molecules; the 
values of the numbers which express the weights of the former and of 
the latter; the meaning of the symbols which represent the elementary 
atoms with their weights, and of the crude formule which express the 
number of atoms contained in the molecules, and the weights of those 
molecules,—all, indeed, that constitutes the solid skeleton of the 
fundamental notions of chemical theories,—follows spontaneously and 
springs up in the mind, clear, sharp, co-ordinated, and connected, when 
we follow in our exposition of facts and reasonings the order which I 
have just sketched out. I say, Gentlemen, and I insist upon it, that by 
this logical process the existence of atoms is deduced as a veritable 
law. But this law is founded on the hypothesis of the existence of 
molecules and of their equal number in equal volumes of perfect gases 
(ceteris paribus). Well, now, do you still doubt? Discard, then, this 
hypothesis after it has served you as an instrument of teaching, and in 
enunciating the law, talk of equal volumes instead of using the 
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theoretic name of molecules. The atom will then be the constant quantity 
of an element which enters by entire multiples into equal volumes of 
gaseous compounds. Nevertheless, this law,—that is to say, that equal 
volumes are composed of whole multiples of quantities constant for 
each element,—will at the same time inevitably call up in the mind the 
idea of molecule and of atom. But the conceptions of molecule and 
atom thus arising are deprived of all attributes of form, size, distance, 
continuity or discontinuity, and the only property inseparably bound 
up with these conceptions is that of ponderability of the mass, the 
very definition of matter. 

If we have invested the ultimate particles of matter with properties 
other than ponderability, and sought to form to ourselves images of 
them in space, this has not been done to account for that class of 
phenomena which is directly contemplated by chemistry, but for the 
sake of interpreting physical phenomena. But the theories of these 
phenomena are not yet defined with sufficient exactness to enable us to 
interweave them indissolubly with chemical conceptions. If the notions 
of molecule and of atom have gained a certain amount of credit in 
physics, as declared by Maxwell and Tyndall, I cannot, on this day 
devoted to the memory of Faraday, forget his opposition to the mole- 
cular and atomic theory in the physical form in which it was then 
presented. I cannot forget that Faraday’s idea has made its way, 
that it has undergone, and continues to undergo, evolution, like all 
things that are destined to live. On the other hand, I am not unaware 
that those who admit the notion of molecules have modified it to such 
an extent that Laplace would perhaps no longer recognise it; and 
they go on constantly and imperceptibly altering and developing 
it, so that after a few years, they may perhaps find themselves on 
the same ground with the successors of Faraday. I insist, then, on 
the utility of disencumbering the molecular and atomic theory in the 
teaching of chemistry of all that is not essentially contained in it; of 
al], indeed, that is not directly suggested by the facts on which it is 
based. In this manner we shall preserve to the theory all the plasticity 
required to bend and adapt it to the progress and evolution of our 
physical and mathematical conceptions. If, for example, we some day 
arrive at a conception of matter totally different from that which is 
now entertained, we may find in that conception the explanation of 
what we call atom and molecule, and having once translated these 
words into the new theory, we shall probably continue to use them, 
just as we go on using the expressions latent heat, capacity for 
heat, &c., after having discarded the theory by which they were sug- 
gested. And here I may seem to go against the recommendation put 
forth by M. Dumas in the passage which I have already cited from 
his memoit of 1868, not to keep silent about the nature of the atoms 
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considered in chemistry. But on carefully considering this passage, I 
believe that I agree with him. M. Dumas speaks of the disadvantages 
of reticence in teaching, on matters respecting which there is a lack of 
certainty, because the pupils themselves supply that which the master 
has omitted, and in so doing are very apt to go wrong; but he surely 
does not recommend us to give as certain, things which are only pro- 
bable, and as known, that of which we are ignorant. Yes, M. Dumas 
is right; we must not be silent. 

Two inconveniences may indeed arise from this silence; either the 
imagination will revenge itself for the forced inaction to whith we would 
condemn it, by going to work alone, and freeing itself from the 
restraints of reason; or it will become paralysed and atrophied for 
want of regulated exercise. 

To avoid these two rocks, which I have just pointed out, I leave the 
imagination, on the one hand, to play its part, even rousing it to 
activity, and letting it for a while range over the field of the different 
hypotheses on the molecular and atomic constitution of matter-— 
hypotheses suggested by the aggregate of the physical and chemical 
properties of bodies; but I then call in the aid of reason to estimate 
the different degrees of probability of these hypotheses, and in this 
way I avoid attaching inseparably to the notions of atom and of 
molecule, any other attribute than that of ponderability. This suffices 
to explain the use and value of the chemical symbols and formule ; 
but we shall not rest within these limits until we have performed a 
real work of elimination on the different geometric conceptions of the 
bodies constructed by the imagination. 

It is not till the fundamental notions of atom and molecule have been 
placed upon a solid basis, and made clear by freeing them from every- 
thing that is not essentially contained in them, that we are in a position 
to attack the difficulties encountered in the applications of these 
notions to particular cases. The smallest difficulty for beginners is 
doubtless that of understanding the causes which render the determi- 
nation of molecular weights by densities only approximate, and the 
methods of rectifying the weights of atoms and molecules by gravi- 
metric analyses. For whatever career students of chemistry may be 
destined, it is not right to sow in their minds illusions respecting the 
value of these numbers deduced from experiment; on the contrary, it 
is necessary to discuss by well chosen examples the limits of approxima- 
tion to which it is possible to attain, so that the students may be able 
te appreciate the degree of exactness with which it is possible to resolve 
the question of simple proportions between the weights of elementary 
atoms. But the greatest difficulties are those which arise from our 
ignorance respecting the vapour-densities of the majority of inorganic 
compounds. It will not do to evade these difficulties by silence. If in 
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our course of instruction we are sometimes obliged to use formulz be- 
fore we have established them, we ought at least not to finish our 
exposition without having supplied the deficiency. We must discuss the 
different cases in which the data relating to vapour-densities are de- 
fective, especially those in which we have no doubt about the weights 
of the elementary atoms, but are ignorant of the vapour-densities of 
certain compounds; afterwards the more difficult cases of those 
elements which do not form any compounds whose molecular weights 
can be determined by their vapour-densities. We must explain and 
legitimise the different auxiliary criteria (specific heat, isomorphism, 
chemical analogy) to which we have recourse in these cases, by first 
trying them on the touchstone of the theory of Avogadro and 
Clausius, by testing, in fact, the agreement of the results obtained by 
these auxiliary methods, with those which are deduced from the latter 
theory, whenever the two methods can be followed simultaneously. In 
this way we may move away from our starting-point or base of opera- 
tions without at any time losing sight of it. I believe that we falsify 
the intellectual education of youth if we give the formule of all com- 
pounds as though they were endowed with an equal degree of 
probability. 

Why, for example, should not pupils be told that the formule of the 
salts of potassium, sodium, and silver are ultimately based on a certain 
analogy with the corresponding compounds of the alcohol-radicals ? 
And why should they be left in ignorance of the fact that no serious 
disturbance would be introduced into the general body of our chemical 
knowledge if it should be shown that the formule of all these salts 
ought to be doubled, tripled, &c., &c. ? 

Why should they be led to believe that the formule of ferrous car- 
bonate and the salts isomorphous with it are as well established as those 
of the ethers of the glycols, when, nevertheless, Kekulé has been able 
to make an attempt at doubling them without shaking the foundations 
of the molecular and atomic theory ? 

Why not tell them that we have no precise knowledge of the mole- 
cular weights of compounds containing water of crystallisation, and 
that we are even utterly ignorant as to whether the ultimate particles 
of these hydrated compounds are of the same order as the molecules of 
gasest 

It is not by concealing the obscurity of these questions that we can 
throw more light into the minds of our pupils. I believe, on the con- 
frary, that their minds will be much more enlightened by presenting 
each fact to them, without mystery, for what it is worth, and showing 
them that all the points of our science do not merit an equal degree of 
confidence. 
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If I have laid so much stress on the necessity of thoroughly explain- 
ing the value of the symbols and formule, and have so strongly 
recommended you to discuss the various degrees of confidence which 
the formule deserve, it is not that I think thai the theoretic teaching 
of chemistry should be limited to these objects, but that in my opinion 
they constitute the introduction, preparation, and base of the study of 
the transformations of matter, which is the true object of our science. 

With regard to the manner of introducing the pupils to this study, 
and directing them therein, the short time that remains will not permit 
me to do more than offer to you a few isolated remarks on some 
important points. 

The comparison of the atomic constitution of molecules has led 
chemists successively to the law of substitution, to the type-theory of 
Dumas, then to that of Williamson and Gerhardt, and finally 
to the theory of the different quantivalence of atoms and of their mode 
of attachment—the so-called theory of atomicity—which embraces and 
comprehends the preceding theories. 

On the one hand, it cannot be doubted that in the phase which 
chemistry is now passing through, it is impossible to eliminate this 
theory completely from the teaching of the science, inasmuch as it in- 
cludes several partial laws, brings out many important relations, and 
guides us for the most part with tolerable certainty in the co-ordination 
and even in the prevision of a large number of facts. 

But, on the other hand, it must be admitted that there is some diffi- 
culty in keeping this theory within reasonable bounds, and that it has 
sometimes happened that, in aiming at too great simplicity and concise- 
ness, it has been enunciated in such a manner as to sow in the minds 
of beginners illusions most dangerous to their intellectual education. 

To avoid these inconveniences, I would advise all teachers to keep 
well before their minds the historic genesis and evolution of this doc- 
trine, so as to be able to give an exact account of the phase at which, in 
the course of its development, it has actually arrived. It is still far from 
being a complete and well established theory, being in fact in a state of 
rapid transformation. Doubtless it already embraces a large number of 
facts, but it does not yet embrace them all. Already we begin to see 
that it is but aside, a partial representation, of the truth, regarded 
from a limited point of view, something like the first trial of a broader 
theory, which shall perhaps embrace that of the quantivalence and 
linking of atoms, just as this latter has already included the theory of 
types. 

Further, it is important to remember that this theory exhibited so 
little relation to our conceptions of the nature of matter, that it could 
not even be foreseen. It is, on the contrary, the result of the slow elabo- 
ration and laborious comparison of facts expressed by means of the 
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atomic and molecular theory. Hence the propriety, on the one hand, 
of never detaching, in our exposition, each part of this doctrine from 
the particular group of facts which has suggested it, and on the other, 
of not exceeding the limits of that which is really suggested by the facts 
themselves. 

Let me explain myself. I hold that it is not consistent with the 
present condition of our science to hasten, at the very outset of a course 
of chemistry, to define the quantivalence of atoms as a property inhe- 
rent in them, in order to be able to deduce therefrom, a priori, and as 
corollaries, so to speak, the different modes of combination of the 
atoms. It is preferable, in my opinion, to scatter the exposition of the 
several parts of this doctrine, so as to present each one of them as a 
deduction drawn from the observation and comparison of a determinate 
group of facts, until we find an opportunity of uniting the fragments 
into a whole, not forgetting, however, to mark the gaps which exist in 
the aggregate thus obtained. I have further said, and I insist upon 
this point, that we must never go beyond that which the facts suggest. 
It would, indeed, be very hurtful to students to give them to understand 
that this theory has been raised to a height which it has not yet actually 
attained ; to lead them, for example, to consider as settled the question 
of the invariable atomicity of each element, or of the rules relating to 
the variation of this atomicity. We must not be in haste to generalise, 
by applying to all bodies the rules which belong to a single group. 

It is certain, for example, that we cannot pass altogether in silence 
the observation that certain elements are bi-, quadri-, and even sex- 
valent, while others are tri-, and quinqui-valent. But we are not justi- 
fied in thence deducing as a general law, that for any given element, 
the quantivalence always varies by even numbers; still less can we 
make this partial rule the groundwork of a theoretical explanation of 
the variability of atomicity. 

Above all we should take care that the pupils do not form to them- 
selves any mechanical or geometrical conception of the cause and effects 
of the quantivalence of atoms; they must be frequently reminded that 
chemical facts neither prove nor disprove anything relating to the 
size, form, continuity, distance, relative disposition, &c., &c., of the 
atoms. 

If we are sometimes obliged to talk of the relative positions of the 
atoms in the molecules, and even to give graphic representations of 
these positions, we must hasten to remark that these figares are nothing 
but artifices of the mind, intended to represent to the sight that which 
in reality we perceive only through the veil of transformations; but 
that we do not really know what it is that corresponds to that which 
we call position, either in space, or in the mutual actions of different 
portions of matter. 
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These observations do not, however, imply any blame of the conduct 
of philosophers who imagine and try various hypotheses, pushing them 
even to their utmost limits. They do what they ought to do for the 
elaboration of the science. But investigation is one thing and teaching 
is another ; and the teacher should beware of petrifying the minds of 
his pupils by doubtful and transient hypotheses. 

With the reservations just made it is possible, in the teaching of 
chemistry, to derive great advantage from the theory of atomicity, and 
at the same to avoid its disadvantages. 


In the study of chemical transformations, attention should be directed 
not only to the ponderable changes which occur in the composition of 
the molecules, that is to say, to the peregrinations of that which we 
call matter, but likewise to the electric and calorific phenomena which 
accompany these transformations. 

For a long time, and especially since the epoch of Lavoisier, it has 
been perceived that the study of matter cannot be separated from that 
of thermic changes. But at the present time, the connection between 
the one and the other mode of manifestation of chemical phenomena 
becomes day by day more evident. 

Just as in studying changes of ponderable composition, we have been 
guided by the principle or law of the conservation of the mass of 
matter, so in studying the dynamical phenomena connected with 
chemical action, we begin to let ourselves be guided, and we shall let 
ourselves be guided more and more, by the principle or law of the con- 
servation of energy. The two studies will complete and enlighten one 
another. 

The interpretation, by means of the atomic and molecular theory, 
and the theory of atomicity, of that which passes within the molecules 
will serve us as a guide for comparing dynamical phenomena and for 
discovering relations which would otherwise escape us. On the other 
hand, the study of dynamical phenomena will reveal analogies and 
differences between chemical. actions which would not be brought to 
light by the ponderable equation alone. By the side of each ponderable 
equation will be placed a thermic or dynamic equation, and these two 
equations will perhaps become like the two faces of one and the same 
reality. These two parallel studies will thus converge towards a single 
theory which will probably embrace both classes of phenomena in a 
single conception. 

But we are still far from this ideal, and in our teaching we must not 
go beyond the actual state of the science. We ought, however, to place 
our students on the road along which science is marching, so that 
they may at least follow its most recent advances. We must therefore 
teach them the little that is at present well established with relation to 
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the phenomena of heat and electricity. Above all, we must seek to fix 
in their minds the fundamental ideas on the measurement of work, and 
the manner of referring it to chemical action by expressing the latter 
in the form of the atomic and molecular theory. 

In this part of the course, which at the present day we cannot avoid 
introduc:ng into the elementary teaching of chemistry, we ought cer- 
tainly to be aided by the preceding and parallel teaching of physics, 
itself explained in the form and language of the thermodynamic 


theory. 


You must already have perceived, Gentlemen, from what I have said, 
that in the choice of the methods and subjects of a course of general 
chemistry, I have always had present to my mind that we are teaching 
a science which is eminently progressive, and, moreover, at the time of 
its most rapid evolution. I have always kept in view the idea that 
students should leave our schools, not only with a certain amount of 
fixed and well defined knowledge, but likewise with aptitudes and pre- 
paration sufficient to enable them to follow the unceasing progress of 
the science and its transformations; and this applies equally well to 
those who intend to pursue chemistry as a profession, and to those 
who have learnt the elements of the science as an auxiliary to other 
studies or professions. In short, I have always kept before my mind 
that the aim of our chemical teaching, for one as well for the other 
class of students, is not only to enrich their memories with a certain 
amount of positive knowledge, but likewise to co-operate in their sound 
intellectual education. 

Chemistry is indeed one of the sciences that are best adapted to this 
purpose, affording, as it does, the best opportunities for exercising all 
the faculties of the human mind, and regulating its harmonious develop- 
ment. It is unfortunately true that some of our young professors of 
chemistry do not appear to keep sufficiently in view this high aim of 
our teaching. Many among them, allowing themselves to be carried 
away by the desire of being brief and concise, and of rendering the 
approaches of our science accessible even to the least prepared intel- 
lects, explain dogmatically all the laws and theories in a synthetic 
order, concealing their origin and development, and not distinguishing 
them in any way according to their degrees of probability, and the 
greater or lesser amount of confidence which should be accorded to 
them. Others, on the contrary, evade the difficulty by saying nothing 
about theories, though they cannot eliminate them completely from 
the web of the science while they are explaining its details. I know 
by experience the indelible traces which this vicious mode of teaching 
leaves upon the minds of youth. 

It is for this reason that I have endeavoured, in the present lecture, to 
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direct your attention to the most effectual means of teaching chemistry, 
so that it may serve as an instrument of intellectual culture, and that 
students may be able to follow its ulterior developments, and apply it 
judiciously to other branches of natural science. 

When the attention of the distinguished chemists and professors here 
assembled is once directed to this matter, I am sure that a light will 
be diffused over the question which I have had the honour to open, 
much brighter than that which I have been able to throw upon it; 
and I have no doubt that young professors will find therein a source 
of counsel well adapted to direct their first steps in the teaching of 
chemistry, at a time when the difficulty of that teaching has been very 
much increased by the incessant trausformations of our science, which 
go on with a rapidity almost too great to follow. 
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ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 


Physical Chemistry. 


Researches in Actino-Chemistry (First Memoir). On the 
Distribution of Heat in the Spectrum. By J. W. Draper 
(Phil. Mag. [4], xliv, 104). 


THis paper contains, as the author says, an experimental attempt to 
correct the generally received notions regarding the constitution of the 
spectrum. It is pretty generally held that there exists a heat spectrum 
in the less refrangible regions, a light spectrum in the intermediate, 
and a spectrum producing chemical action in the more refrangible 
regions of the complete spectrum. All the experiments that have been 
made on the distribution of heat in the spectrum have been made by 
‘exposing some thermometric arrangement in the various coloured 
bands of the prismatic spectrum. This, in Mr. Draper’s opinion, has 
an inherent defect, namely, that the prismatic spectrum is contracted in 
the less refrangible regions and drawn out or extended in the more 
refrangible regions. On comparing together the prismatic spectrum 
and the diffraction or interference spectrum, this is rendered plain, and 
to exhibit it, Mr. Draper gives a plate in which a prismatic spectrum, 
obtained with a train of flint glass prisms, is placed side by side with 
a diffraction spectrum. Considering the region between the fixed lines 
D and EF as the middle of the spectrum, these lines are made to coin- 
cide in both, and the remainders of the diagrams are drawn to 
correspond with the scale fixed upon. It appears, on comparing the 
two, that the distance from D to A in the prismatic is only half that in 
the diffraction spectrum, while the distance from E to H in the former 
is about double that in the latter. It is evident from this consideration 
that the indications of a thermometer carried from one end to the other 
of a prismatic spectrum give no idea of the true distribution of heat 
in a spectrum drawn out according to wave-lengths, such as the 
diffraction spectrum may be. Many years ago Mr. Draper attempted 
to determine the distribution of heat in a diffraction spectrum itself, 
but failed on account of the smallness of the quantity of the heat. 
The experiments now described are equivalent to such a determination. 
In the experiment described in the present paper, only the visible 
spectrum is used. This is free from the complication due to absorption 
of rays by the prisms; for if perfectly colourless prisms be employed, 
they cannot be exerting any elective absorption on any of the light rays. 
A general description of the experiment may be given as follows. 
Using Angstrém’s wave-lengths, the length at the line A is 7604, and 
that at the line H, 3933 measured in hundred-millionths of a centi- 
meter; the middle point of this spectrum is at 5768. This is a little 
beyond the line D at which the wave-length is 5892. 
The idea of Mr. Draper is to unite into one focus all the rays whose 
wave-lengths lie between 7604 and 5768, and apply a thermometric 
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arrangement; likewise to concentrate into onc focus all the rays whose 
wave-lengths are between 5768 and 3933, and to apply to this focus 
the thermometric arrangement. 

The following is the nature of the optical arrangement for the ex- 
periment. A ray of sunlight reflected from a heliostat passes through 
a slit 1 mm. wide, and falls upon a prism. The prism has on its front 
face a black paper screen with a rectangular opening just large enough 
to allow the light from the slit to pass through it. After refraction, 
the rays fall on a concave metallic mirror. A concave glass silvered 
in front was generally employed. It had a focus for parallel rays at a 
distance of 27°9 em. 

It is obvious that there are in front of the mirror in this arrange- 
ment three foci. At the distance 27°9 cm. is one giving a spectrum 
image of the sun. Further off there is a spectrum image of the slit, in 
which, if the adjustments are properly made, the Fraunhofer lines may 
be seen. Still farther off is an image of the rectangular opening of 
the black paper on the front of the prism. This image arises from the 
recombination of all the rays, and is consequently white. 

At the place where the second image with the Fraunhofer lines is 
found two screens of white pasteboard are arranged. By properly 
placing one of these, the more refrangible rays up to any chosen line 
may be intercepted, and with the other the less refrangible rays may 
similarly be stopped. At the place of the third focus was placed a 
thermopile, and the measurements of temperature were made by means 
of it in the ordinary way. 

All the precautions taken during the experiments are fully described 
in Mr. Draper’s paper. The effect of the heat of the prism itself, for 
instance, was determined. The thermopile was covered with a delicate 
film of lamp-black from burning camphor. The galvanometer, which 
was not of the best or newest form, is also described. The following 
are the results of the experiments. 

The heat of the whole visible spectrum was determined by placing 
the two screens above mentioned in such positions as to cut off all the 
invisible rays and to allow only the rays between the Fraunhofer lines 
A and H, to fall upon the pile. The results of the heat-measurements 
are set down so as to call the heat of the whole visible spectrum 100. 
The visible spectrum is then divided into two parts by means of the 
screens, and the heat of each is measured. The first extends from A 
to the sodium line D, or more accurately a little further. The second 
extends from the line D up to H,. Four prisms were used of rock salt, 
flint-glass, bisulphide of carbon (perfectly colourless), and quartz, so 
cut as to give but one image. 

Here are the results of 82 experiments abridged from tables given 
by Mr. Draper :— 


Tleat of More Less 
whole visible refrangible _refrangible 
spectrum. part. part. 
Rock salt prism .......... 100 52 48 
Flint glass prism.......... 100 504 494 
Bisulphide of carbon prism. 100 504 495 


Qearta pete 2... oes eee 100 
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The experiments were tried at various times of the year and of the 
day, but all in clear weather. 

It is thus shown that if the visible spectrum be divided up into 

equal parts according to wave-lengths, the two sides of it have 
equal heating powers. This is what we should find in the diffraction 
spectrum if we could examine it thermometrically. Doubtless every 
equal bundle of vays estimated by wave-lengths would have equal 
heating powers. The ordinary views as to the distribution of heat 
with a maximum point found at the less frangible end of the spectrum 
are true only of the prismatic spectrum examined in the ordinary 
way. 
Looking at these experiments, Mr. Draper desires to press the view 
(which he considers new*) that the heat of a ray and the light of a 
ray are not to be distinguished one from the other. ‘“ When a [light] 
ray falls on an extinguishing surface heat is produced. But that heat 
did not pre-exist in the ray. It arises from the stoppage of the ether 
waves, and is a pure instance of the conversion of motion into heat,”’ 
that is of motion of one kind into motion of another kind. 


J. T. B. 


The Influence of Temperature on the Molecular Rotatory 
Power of some Polarising Substances. By C. Tucuscumip 
(Zeitschr. f. Chem. [2], vii, 230). 


Tue author. has definitely proved that the molecular rotatory power of 
a solution of cane sugar is dependent on the temperature, and has 
found that the standard solution of cane sugar prepared for Soleil’s 
saccharimeter, and possessing a dextro-rotatory power of 100° as 
indicated by that instrument, possesses after inversion a levo-rotatory 
power of 44°16035° at zero, and that this rotatory power is reduced to 
the extent of 0°50578° for each rise in temperature of 1°. The numbers 
of Clerget are 44° for the standard solution after inversion, and 0°5 for 
the decrease consequent on each rise of 1° in the temperature. For- 4 
mule are given for the correction, according to the author’s numbers, 
of the inversion-results obtained with Wild’s as well as with Soleil’s 
instrument. 

The rotatory power of an alcoholic solution of camphor does not 
vary between 10° and 40°, but that of a solution of tartaric acid 
increases rapidly with the temperature until this has reached 27°8°, 
after which point it increases but slowly. 


. 
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New Apparatus for submitting Gases and Vapours to the 
Electric Discharge. By Arnoutp THEeNnArpD (Compt. rend., 
Ixxv, 118). 


Iv was found that, by increasing the surface of the metallic electrodes, 
Houzeau’s ozonising apparatus could be rendered more effective; but 
as the metals were attacked by the gases acted upon, the author 
placed one glass tube filled with mercury within a second one, and this 


* This cannot be admitted for an instant.—J. T. B. 
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within a third glass tube, also filled with mercury. The gas to be 
examined was passed through the annular space between the innermost 
and the exterior tube, each of which served as an electrode by being 
connected with one end of an induction coil. As the electric discharge 
was found to convert the glass all along its surface into a fine dust, 
by which the slow discharge was gradually changed into sparks, the 
mercury had to be replaced by antimonic chloride, which, like other 
acid liquids, keeps the surface of the tubes smooth by dissolving the 
glass dust formed. 300 c.c. of oxygen, under the action of a coil, 
excited by four large Bunsen’s elements, yielded :— 

(1.) 9 milligrams of ozone in four minutes, in tubes in which the 
metal was in direct contact with the gas; after some time the action 
ceased completely, owing to the disintegration of the glass and the 
oxidation of the metal. 

(2.) 85 milligrams in fifteen minutes in the three-tube arrange- 
ment when mercury was used, but after forty hours only 5 milligrams 
were produced in the same time. 

(3.) 9:2 milligrams intwelve minutes in the three-tube arrangement 
when antimonic chloride was used ; after fifty hours’ action the appa- 
ratus yielded still 8°5 milligrams in the same time. 

The dissociation of carbonic acid by the new apparatus amounted for 
300 c.c. to 11 per cent. in sixteen minutes, 19 per cent. in fifty-six 
minutes, whilst only 10 per cent is decomposed in tubes where the gas 
is in direct contact with the metallic electrodes. When one of the 
mixtures produced by the dissociation is exposed to the spark dis- 
charge, the proportion of ozone is reduced to 7 per cent. 

R. 8. 


Exhibition of Electrical Phenomena by certain Metals when 
rubbed with Carbon Bisulphide. By Tu. Srpor (Chem. 
Centr., 1872, 129; Ding]. Polyt. J., eciv, 326). 


Ir has been observed by Sidot that certain metals become electrical 
when rubbed in a glass with carbon bisulphide. Iron, silver, and 
aluminium yield sparks under these conditions, if rubbed sufficiently 
hard. 15 to 20 grams of granulated silver, and 30 to 40 grams pure 
carbon bisulphide were brought into a perfectly dry glass tube, and the 
latter was sealed up. On warming gently and shaking in the dark, 
sparks appeared in the fluid, and after vigorously shaking, the tube 
appeared quite luminous. When cold water was poured on the outside 
of the tube the luminosity disappeared, but reappeared. after renewed 


shaking. 
W. S. 


New Galvanic Element of Economical Construction. By 
M. Gatrre (Compt. rend., Ixxv, 120). 

Tu1s couple consists of a vessel in which a lead plate, reaching to the 

bottom, which is covered with a layer of red lead, and a zinc plate, of 

only half the length, are immersed in a 10 per cent. solution of am- 

monium chloride. 


The advantages of this element are great constancy, 
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small internal resistance, great cheapness, and easy construction ; its 
electromotive force is about one-third of that of a Bunsen’s element. 
R. S. 


Researches on the Rate of Cooling of Gases. By Jamin and 
RicHARD (Compt. rend., Ixxv, 105—115). 


THE difference in the rate of cooling of a thermometer suspended first in 
a vessel deprived of air, and then in the same vessel containing air, was 
ascribed by Dulong and Petit to the cooling power of the air, on the 
supposition that the radiation through the gas took place exactly in the 
same way as in a vacuum. The formula given by them is, besides, 
based upon the assumption that the temperature and the pressure of 
the gas remain the same, whilst the heat of the thermometer is trans- 
mitted to the envelope. The authors, in order to determine the exact 
part played by the gas in this transference of heat, conceive the interior 
of the vessel to be divided into two equal concentric parts by a parti- 
tion impermeable to heat, and the inner part to be raised in tempera- 
ture, and consequently in pressure. If now the partition were suddenly 
removed, pressure and temperature would evidently be equalised in- 
stantaneously through the whole vessel, and the effect would be the 
same, if not only two, but an infinite number of partitions had been 
there, and were suddenly withdrawn. From this it is seen that the 
propagation of heat within a gas is instantaneous, and, accordingly, the 
same in all gases, so that the difference in the rate of cooling observed 
in different gases must depend entirely on the greater or lesser rapidity 
with which the heat passes either from the heated body to the gas or 
from the gas to the envelope. In order to determine the true effect of 
the gas it was therefore necessary (1) to examine the laws of cooling 
of a heated gas within an envelope; (2) to estimate the heat which 
a heated body communicates to the gas surrounding it. The first 
object was attained by putting a spherical glass vessel of 32 centimeters’ 
diameter, in communication with one arm of a water manometer, the 
other arm of which was connected with another glass vessel filled with 
air. The height of the water indicated the slightest change of pressure 
in the two vessels, which, besides, were connected by a tube fur- 


nished with a stopcock, so that communication could be made or inter- 
rupted at pleasure. A coil of platinum wire, suspended in the spherical | 
vessel was made red-hot by a galvanic curreut, which was interrupted F | 


as soon as the manometer indicated that the pressure had become 
constant. When the coil had assumed the temperature of the sur- | 

rounding gas, the further decrease of temperature and pressure could, 
on account of the small mass of the coil, be considered as entirely due 
to the mutual action between the gas and the envelope, and observa- 
tions of the pressure were now made at the end of every five seconds. 
The law, deduced from the numbers obtained and expressing the rate at 
which the heat of a gas is absorbed by its envelope, was, by most 
ingenious mathematical methods, proved to be identical with Dulong’s 
law, expressing the rate at which the heat of a thermometer is absorbed 
by the surrounding gas, and is given in several differential equations— 


” 
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I. = = © Heh, II. oS = n' H"' 60". 
62 at éz 
Ill. pe — = SKE. Iv. - ;- = KUL + 29) ae gg, 
ax a ’ 


in which H = original pressure ; 4 = increase of pressure; # = time; 
0 = temperature of the envelope; 60 = excess of temperature of the 
gas above that of the envelope; S = surface of the envelope; « = 
coefficient of expansion of the gas; r = radius of the vessel; K and 


, 
Vt ° ° 
( S ) are factors peculiar to each gas; c’ and d’ are constants, which 


are the same for all gases. (The exact meaning of the two constants 
p and ¢ is not explicitly stated.) The value of the following con- 
stants has been determined :— 


Carbonic acid. Air. Hydrogen. Mean. 
eepiniehine 0-732 1-15 2°695 — 
a 
‘rrr 0°54 0:54. 0°54 0°24. 
i siekeens 1°15 1:13 1:20 1:06 
R. S. 


Thermochemical Researches on Compounds formed by Double 
Decomposition. By Brerruetor and LONGUERIVE (Compt. 
rend., Ixxv, 101—104). 


In the following thermal reactions performed in the calorimeter used 
and previously described by the authors, 100 parts of water or 
100 parts of 2 per cent. solution of potassic hydrate were made to act 
upon | part of trichloride, tribromide, pentachloride, and oxychloride 
of phosphorus. It was found that — 

1. 1 equivalent of PC];, decomposed by water, disengaged 63,600 heat- 
units. 

2. 1 equivalent of PCl;, decomposed by HKO solution, disengaged 
132,400 heat-units. 

3. 1 equivalent of PBr;, decomposed by water, disengaged 64,100 heat- 
units. 

4. 1 equivalent of PBr;, decomposed by HKO solution, disengaged 
130,600 heat-units. 

5. 1 equivalent of PCl;, decomposed by water, disengaged 118,900 
heat-units. 

6. 1 equivalent of PCl;, decomposed by HKO solution, disengaged 
220,100 heat-units. 

7. 1 equivalent of PCl,;0, decomposed by water, disengaged 74,700 
heat-units. 

8. 1 equivalent of PCl,0, decomposed by HKO solution, disengaged 
148,700 heat-units. 

The difference of the reactions 1 and 2, namely, 68,800, must theo- 
retically be equal to 69,200 the sum of the reactions, (83KHO,3HCl) 
and (2KHO,PO;H;), and the fact that these numbers do not differ 

VOL. XXY. 4A 
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much from each other, is an independent proof that the results 1 and 2 
are trustworthy. The authors, who have verified their other numbers 
by the same method, and with the same success, draw the following 
conclusions :— 

1. From the fact that the trichloride and tribromide, when decom- 
posed by water, disengage very nearly the same amount of heat, it 
appears that the sabstitution of chlorine for bromine in these compounds 
produces the same thermal effect as the substitution of chlorine for 
bromine in hydrobromic acid. A similar relation seems to hold good 
for the chlorides, bromides, and iodides of acetyl, and the bromides and 
chlorides of the alkali-metals. 

2. The heat produced in the decomposition of the chlorides of phos- 
phorus is very nearly proportional to the number of chlorine-atoms 
converted into hydric. chloride. 

3. The conversion of PC]; into PCI];,0 seems to produce less heat than 


that of phosphorous into phosphoric acid. 
R. S. 


Compressibility of Liquids under High Pressures. By M. L. 
CaiLLeter (Compt. rend., lxxy, 77). 


Tue following table contains the co-efficients of compressibility of some 
liquids, re-determined with the application of extremely high pressures. 


Compressibility Pl 
| Tempe- | corresponding ss 

Density. seein. tg — 

atmosphere. hom 
— water deprived 1000 it 00094451 »05 
Carbon disulphide........ — + 8 0 -0000980 607 
+ 9 0 0000676 174. 
Alcohol ......-sseeseees 0°858 +9 0 0000701 | 305 
+11 0 0000727 | 680 
Petroleum ..........+++.|.0°865 +11 0:0000828 |; 610 
Essence of petroleum ....| 0°720 | +10°5 00000981 | 630 
errr aa +10 0:0001440 | 630 
Sulphurous acid.......... a —14 0°0003014 | 606 


The above numbers are not corrected for the compression of the glass 
vessel, for the determination of which under these high pressures no 
method was known. The capillary tube of the piezometer was gilt 
inside, so that the height to which the mercury had risen could be seen 
from the height to which it had dissolved the film of gold. 

R. S. 


Influence of Pressure on the Phenomena of Endosmose and 
Exosmose. By M. Brecgueret (Compt. rend., Ixxv, 50). 


THE influence of the pressure resulting as soon as one liquid has, by 
endosmose, been raised above the level of the other, was studied ir 
tubes allowing of a pressure of 2,500 millimeters of water, or of other 
liquids, the diaphragm used consisting either of parchment-paper or of 
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bladder, or of unglazed earthenware. It was found that the quantities of 
liquid passing into the outer vessel were proportional to the pressures, 
at least when the liquids had been freed, by boiling, from the air dissolved 
in them; when this precaution was not taken, a great number of air- 
bubbles separated from the liquid during its passage through the mem- 
brane, and remaining at the outer surface and within the pores, 
caused the flow of the liquid to be very irregular. The following 
numbers express the relative amounts of different liquids which, under 
equal pressures, had filtered through in the time of half an hour :— 


RCE 6c.n0ccessseeseeoncsnen 0°187 
POOR TET ee castece Oe 
Ammonia......... FE en ee Ee 0°139 
Calcium chloride dissolved at 35°C........ 0°:055 


When a cylinder filled with sodium sulphate, and having its lower 
mouth tied over with parchment-paper, is immersed in solution of 
calcium nitrate, a rather compact, but not very thick deposit of 
crystals of calcium sulphate is formed inside, but no stalactites, which 
are observed to grow plentifully on the outside of the diaphragm, when 
the position of the liquids is reversed. When blood from which the fibrin 
had been removed, was made to filter through a membrane under the 
same pressure of 150 millimeters of mercury, which is known to pre- 
vail in the arteries, only serum was found to pass into the outer vessel. 
Pressure being, according to the author, favourable to the passage of 
salt through the diaphragm, Dutrochet’s statement that more salt is 
transported by exosmose than by endosmose is evidently right, inas- 
much as the first is aided by the pressure due to the unequal level of the 
two liquids. R. 8. 


Specific Gravities of Various Watery Solutions. By Benno 
Franz (J. pr. Chem. [2], v, 274—308). 


Tue author has constructed a number of tables of specific gravities of 
watery solutions of substances which are commonly used in the arts 
and manufactures. In these determinations he generally used tared 
litre flasks, every precaution as to accuracy being adopted; a balance 
carrying 14 kilos., and turning with 2 decigrams was employed. 
Tables of specific gravities of the following amongst other salts are 

given :— 

Ferric chloride. 

Nickel and cobalt chloride (in the case of these salts the specific 

gravities are almost identical). 
Copper chloride. 


lron and chrome alums. Sodium acetate. 
Iron sulphate. Potassium ,, 
Potassium nitrate. Barium ia 
Tron ee 

Zine nm Oxalie acid. 
Cadmium _,, Potassium oxalate. 
Cobalt 

Nickel * 

Copper ” 


4a2 
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For the tables, which take up a large space, the original paper must 


be consulted. 
M. M. P. M. 


New Hydrometer for taking the Specific Gravities of Saccharine Liquids 
at Different Temperatures. (Dingl. Polyt. J., eciv, 424.) 


The Freezing of Water. By M. Bousstncauut (Ann. Chim. Phys. [4], 
xxvi, 321). 


Physical Phenomena which accompany the Rupture, by freezing of Water, 
of Hollow Projectiles of Various Calibres. By C. Marrins and 
G. Cuancet (Ibid., 548—560). 


The LElectrical Condition of Gas Flame. By J. TRowsriveGE 
(American Journal of Science, [3], iv, 4). 


Inorganic Chemistry. 


On Atmospheric Ozone. By A. Ho UZEAU (Ann. Chim. Phys. [4], 
xxvii, 5—66). 


In this paper the author, after giving a history of the researches upon 
atmospheric ozone since its discovery by Schénbein, describes the 
reagent with which his own observations have been made, namely, red 
litmus-paper impregnated over half its surface with a 1 per cent. 
neutral solution of potassium iodide. 
This paper in contact with ozone assumes a blue colour only in the 
ii part impregnated with the iodide, this change of colour being due, not 
| to the liberation of iodine, but to oxidation of the potassium, the alkali 
thus formed changing the colour of the litmus. In this respect the 
iodized litmus-paper is preferable to iodized starch-paper (Sch6nbein’s 
reagent), which turns blue when the iodine is set free, and will there- 
fore exhibit this reaction over its entire surface under the influence of 
free acids, especially nitrous acid, as well as of ozone. The part of the 
litmus paper which is not iodized serves to reveal the accidental 
presence in the air of alkaline vapours (free ammonia, ammonium 
carbonate, &c.) which turn the red litmus-paper blue throughout its 
whole length ; it is impossible, therefore, to mistake the indications. 
Moreover, the iodized litmus-paper cannot be turned blue by chlorine, 
bromine, &c., since the chloride and bromide of potassium are neutral. 
From a large number of observations made with this reagent in 
various localities and at different times of the year, the following con- 
clusions are drawn :— 
1. The air of the country contains an odoriferous and oxidizing 
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principle which imparts to it a peculiar odour, and the power of blueing 
iodized red litmus-paper; also of decolorizing blue litmus-paper with- 
out previously reddening it; and of destroying certain bad smells. 

2. That this principle is ozone. 

3. That ozone exists in the air, normally, but that the intensity with 
which it acts at any given point of the atmosphere is often very 
variable. 

4. That the air of the country contains at most about ggpha, of its 
weight, or s5¢¢555 Of its volume of ozone. 

5. That the manifestation of ozone by the iodized litmus-papers is 
much more frequent in the country than in town. 

6. That this difference may be due to the greater circulation of air 
in the fields. 

7. That at Rouen, the frequency of the ozone-manifestations varies 
with the seasons, being greatest in spring, strong in summer, weaker 
in autumn, and still weaker in winter. 

8. That the maximum of ozone manifestation occurs in May and 
June (16 ozone days per month), and the minimum in December and 
January (4 ozone days per month). 

9. That with respect to the frequency of ozone manifestation, the 
meteorological year in our climates may be divided into two great 
seasons ; the very active season (spring and summer), comprising 78 
ozone days, and the feebly active season (autumn and winter), includ- 
ing 32. 

50. That in general ozone shows itself most frequently on rainy days 
(48 ozone days in a hundred of rain, to 28 in a hundred of fine 
weather). 

11. That winds, according to their strength, exert the greatest in- 
fluence on the manifestation of ozone (24 ozone days in 100 when the 
air was calm or but slightly agitated, and 60 in 100 when the air was 
greatly disturbed). 

12. That at Rouen, the largest number of ozone days occur when 
the wind is in the west or south-west, the smallest number when it is 
in the east. 

13. That most frequently an exaggerated manifestation of ozone is in 
intimate relation to the great atmospheric perturbations, known as 
storms, gales, and hurricanes (orages, bourrasques, owragans). 

14. That these great commotions of the atmosphere act at very great 
distances. Sometimes they momentarily affect the ozone of entire 
towns and localities, which nevertheless continue to enjoy very fine 


weather. 
15. That atmospheric electricity appears to be the most active cause 


of the formation of atmospheric ozone. 
H. W. 


Comparison of the Action of Ozone on Sulphate of Indigo 
and on Arsenious Acid. By Arn. THENARD and P. THENARD 
(Compt. rend., lxxv, 458—465). 

Like potassium permanganate and various other bodies, ozone de- 

colorizes indigo and oxidizes arsenious acid. But when we compare 
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the action of czone on these two bodies, we find a marked difference. 
Let solutions of arsenious acid and sulphate of indigo be prepared in 
such a way that equal quantities of potassium permanganate, chloride 
of lime, or any other ordinary oxidating agent shall oxidize equal 
volumes of each of them ; ; and let these be considered equal. On 
applying ozonized oxygen to these solutions, it is found that its action 
on the sulphate of indigo is three times as great as its action on the 
arsenious acid. Again, it has been already pointed out by one of these 
authors, that the action of ozone on sulphate of indigo is completed in 
two marked epochs. Two-thirds of the oxidation takes place almost 
instantaneously ; but for the remainder of the reaction a considerable 
time is required. The authors of this paper hope, by an investigation 
of these peculiarities, to throw some light on the nature of ozone. 

The solutions employed are first described. Three indigo solutions 
requiring respectively 1:182, 29°54, and 88°63 milligrams of oxygen 
for decolorization of 100 c.c. were prepared. The second solution was 
generally employed. The strengths of the liquids were determined by 
means of standard solution of potassium permanganate. ‘The arsenious 
acid solution required for oxidation 95°30 milligrams of oxygen per 
100 c.c. 

In the first series of experiments, ozonised oxygen having an oxi- 
dating power of about 15 milligrams per litre, was employed, its power 
being estimated by its effect on arsenious acid. In the second series, 
ozonized oxygen giving 38 milligrams per litre was used. By me- 
thodical trials it was determined what part of the action of ozone on 
sulphate of indigo is immediate and what part is due to slow oxidation. 
All the precautions adopted during the experiments are described 
minutely in the original paper. The following is a general description 
of the method adopted :— 

Fifty-four flasks, holding from 354 to 360 c.c. each, were filled with 
ozonized oxygen and numbered. The ozone in each flask having an 
even number, was determined by means of arsenious acid; and it was 
considered that the quantity of ozone per unit-volume in any one of 
the flasks with an odd number might fairly be taken as the mean of 
that contained per unit-volume in the two flasks, one on either side 
of it. Into the flasks having odd numbers the No. 2 sulphate of indigo 
solution described above was put. The first flask got 25 c.c., and the 
quantity increased in the successive flasks by 1 c.c. each time. These 
flasks were then briskly shaken. It was found that the flask to which 
31 c.c. of indigo solution had been given was the last in which the 
colour disappeared immediately, and that the flask which had received 
45 c.c. was the last in which the colour had disappeared on the com- 
pletion of the slow part of the reaction. On calculation, allowance 
being made for the size of the flask, the space filled up by the solutions 
added, and so on, the quantity of ozone being estimated by the 
arsenious acid test as described above, it was found that the immediate 
action corresponded to a decolorization of 6°20 c.c. of the indigo solu- 
tion per milligram of ozone, or, as it should rather be stated, in our 
present ignorance of the real nature of ozone, 6°20 c.c. per milligram 
of oxidating power as estimated by the arsenious acid. When the 
action was completed, 9°63 c.c. of the indigo solution per milligram of 
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oxidating power of the ozonized oxygen had been decolorised. Thus it 
appears that if 620 represents the immediate action, 963—620 or 343 
represents the prolonged part of the reaction. 

Experiments were afterwards made with ozonized oxygen having a 
much higher oxidating power. The results were very nearly the same, 
the only difference being that the prolonged action was slightly less in 
comparison with that which took place instantaneously. 

It appears then, comparing the action of potassium permanganate 
upon the solution of sulphate of indigo, and also the action of ozone 
as estimated by the arsenious acid process, that the— 


Action of potassium permanganate being reckoned as.... 1 
Total action Of OZONE 18 .......cceeees covccvcccscece 3 
DID i655 s we sen cn deeescdes cosavees 2 
PROBE BOUEOR oo cnc sccesc cecees cscs 6500 200s cece 1 


The remainder of the paper is taken up with an examination and 
discussion of the causes of the prolonged action. From the rapidity 
of the first part of the complete reaction it may be assumed to be due 
to the ozone itself; while from the slowness of the second part it may 
be supposed to be due to some secondary body, formed during the first 
part of the reaction, and which slowly produces its effect. 

The next question was as to the nature of this secondary body. At 
first it appeared probable that, during the reaction with ozone, peroxide 
of hydrogen is formed, and that this afterwards slowly decolorizes the 
indigo. This was indicated by the ether and chromic acid test. There 
were, on examination, some difficulties in the way of accepting this as 
the explanation of the matter. After careful experiments, however, 
the authors came to the conclusion that the slow reaction must be due 


to the formation of this body during the destruction of the ozone. 
a. F 


Preparation of Pure Hydrochloric Acid from Impure Fuming 
Acid. By E. Zerrnow (Pogg. Ann., exlvi, 318). 


BerrenvorF has shown (Zeitschr. f. Chem., 1869, 492) that stannous 
chloride completely separates arsenic from hydrochloric acid: hence a 
pure acid may be obtained from the commercial yellow product (pro- 
vided this be tree from iron) by adding chlorine water until the liquid 
blues iodide starch-paper (to oxidise sulphurous acid), then adding 
50 grams of commercial tin-salt to every 10 or 12 kilograms of acid, 
leaving the liquid to stand for twenty-four hours at a temperature of 
30°—35°, or for three or four days at the ordinary temperature, and 


finally by distilling after addition of a little sodium chloride. 
C. R. A. W. 
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Presence of Ammonia in Snow-water. By A. Vocer (N. 
Repert. Pharm., xxi, 329—330). 


As considerable discrepancy exists between the results of Boussingault, 
Filhol, Knop, and Wolf on this subject, the author tested the snow 
which had fallen at different times during the past winter, for am- 
monia, and found that fresh-fallen snow at —15°, —16°, and —19° in 
November and December, did not contain a trace of ammonia. If, 
however, the snow were allowed to melt by standing in an uncovered 
porcelain basin for twenty-four hours, it contained ammonia which had 
thus been absorbed from the air. At higher temperatures the snow 
contained more or less ammonia, somewhat more at 0° than at —3°, so 
that the temperature would seem to have considerable influence on the 
amount of ammonia present. The place in which the snow is collected 


naturally affects the result. 
C. E. G. 


Thermic Researches on Sulphur. By Berrne or (Ann. Chim. 
Phys. [4], xxvi, 462—470). 


THE author has confirmed Lallemand’s observation, that a solution of 
sulphur in carbon disulphide gives rise, on exposure to the sun’s rays, 
to insoluble sulphur, and he finds that the same effect may be produced 
by the light of the voltaic arc or that of burning magnesium. He also 
finds that octohedral sulphur melted below 130°, and allowed to solidify 
during exposure to the solar rays, becomes covered with a pellicle of 
insoluble sulphur. The formation of insoluble sulphur by the action of 
light requires the previous solution or fusion of the substance, as solid 
octohedral sulphur is not changed by the action of the sun’s rays. 

In order to study the thermic changes involved in the above trans- 
formations, it is necessary to know the quantities of heat put in action 
during the solution of octohedral sulphur; also during its fusion and 
transformation into the insoluble variety. The heat of solution was 
found to be — 12°8 heat-units for 1 gram, and Person gives 9°4 as the 
latent heat of fluidity. Towards 113° insoluble sulphur is changed 
into ordinary sulphur, sufficient heat being evolved at the same time to 
soften the mass. This shows that near the melting point the heat dis- 
engaged during this transformation of sulphur should be rather less 
than its latent heat of fluidity. The author also effected the transfor- 

‘mation in the cold by contact with solution of hydrogen sulphide, and 
observed during the action of this reagent an evolution of heat equal to 
2°7 heat-units per gram of sulphur. The sulphur thus obtained evolves 
during solution in carbon disulphide — 15°4 heat-units per gram, a 
number about one-fourth greater than that observed during the solution 
of octohedral sulphur. Hence the author considers it to be a new 
modification of sulphur, and calls it soluble amorphous sulphur. In the 
course of some weeks it becomes crystalline, and then gives on solution 
nearly the same number as octohedral sulphur. As the heat evolved 
during the transformation of insoluble sulphur into the soluble 
amorphous modification is + 2°7 heat-units per gram, and that evolved 
during the change of soluble amorphous sulphur into the octohedral 
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variety is —2°6, the total thermic result of the change of insoluble 
sulphur into the octohedral modification is, when the change takes 
place at 18°5, approximately nil. Consequently the heat set at liberty 
during the above change diminishes from 112° to the ordinary tempera- 
ture. 

It will now be seen that during the change of octohedral sulphur 
dissolved in carbon disulphide into insoluble sulphur, there is an evolu- 
tion of heat equal to about 12°8 heat-units per gram (/.e., the heat of 
solution), and that the transformation of sulphur, melted at about 113°, 
into the insoluble form, is also accompanied by a disengagement of 


heat. 
Tt. os 


Formation of Metallic Suiphides. By E. Priwoznik (Ann. 
Chem. Pharm., clxiv, 46—52). 


Bricut cadmium, lead, bismuth, antimony, zinc, cobalt, and aluminium 
are but very slightly acted upon, and only some of them feebly tarnished 
by several months’ immersion in yellow ammonium sulphydrate. 

Copper obtained in the galvanoplastic way, immersed in yellow 
ammonium sulphydrate to which considerably more sulphur has 
been added, soon becomes coated with a deposit, which after a while 
drops off in scales. This is bluish black, and proves to be anhydrous 
cupric sulphide. This body has hitherto been obtained only of a blue 
colour in the dry way. 

By continuing the digestion in a closed vessel, the copper sulphide 
loses its blue colour, and becomes brownish black, and the ammonium 
sulphydrate becomes perfectly colourless, the former being converted 
into cuprous sulphide, and the latter into pure ammonium sulphide, 
containing neither excess of sulphur nor of ammonia. Ammonium 
sulphide thus obtained was sealed up with bright copper. At first 
there appeared to be no action, but after some months the copper had 
become greyish black. Potassium and sodium persulphides behave like 
the ammonia salt. 

A way is here presented of obtaining the pure monosulphides, but 
unfortunately they sometimes contain traces of copper. A solution of 
ammonium sulphide thus prepared, and free from copper, was evapo- 
rated in a current of hydrogen. The residue was colourless, of alkaline 
reaction, very deliquescent, soluble in water with considerable evolution 
of heat, and gave all the reactions of an alkaline monosulphide. 

Copper is blackened by sodium thiosulphate, when exposed to its 
solution for some weeks. At a boiling heat the action of finely divided 
copper is very rapid, cuprous sulphide and sodium sulphite free from 
sulphide being the products. 

Silver immersed in the yellow sulphide becomes covered with a 
lead-grey adherent crystalline crust of silver sulphide, Ag,S. Church 
has found this sulphide encrusting ancient silver vessels buried in the 
earth. Silver boiled with sodium thiosulphate, becomes coated with 
silver sulphide. 

Tin immersed in the yellow sulphide combines with the sulphur to 
form stannic sulphide, but it does not become coated with it, because 
of the solubility of the latter in alkaline sulphides. 
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Nickel behaves like tin. It colours the alkaline sulphide, and 
eventually renders it of a deep black colour. It is thus strikingly dis- 
tinguished from cobalt. 

Iron gradually becomes coated with an extremely thin black deposit, 
easily wiped off. 

The above metals behave therefore as they do to the alkaline per- 
sulphides at a red heat; they only require more time. — 


On the Atomicity of Nitrogen, with Examples of the Classi- 
fication of Nitrogen-Compounds. By F. Szsrini (Il nuovo 
Cimento, 1871-72, 274—280). 

THE author objects to the hypothesis of the variation of equivalence or 

combining capacity in the same element; and, regarding nitrogen as 

uniformly quinquivalent, he gives the following formule for compounds 
in which it is generally supposed to be trivalent. 


C=N—N=C Cyanogen. 
C=N—NH, Ammonium cyanide. 
C==N—O—NH, Ammonium cyanate. 

/NE 
O—CK || Urea. 

\NH: 

N 
of || Nitrogen monoxide. 
\N 

O—N=N—O Nitrogen dioxide. 
H;N—NH, Ammonia. 
O—C—C—O Carbon monoxide. 


The formule assigned to the last three compounds are twice as 
great as those determined by the respective vapour densities. This the 
author attributes to a difference between the physical and the chemical 
molecules. 

H. W. 


On the Constitution of Phosphorus Compounds. By A. 
Micuag is. Part I. (Ann. Chem. Pharm., clxiv, 9—45.) 


THE author first discusses the equivalence or chemical value of phos- 
phorus, which he considers to be quinquivalent. It does not seem to be 
necessary to give a general abstract of this part of the paper (which 
extends over 13 pages), because the views of Wichelhaus as to the 
trivalency of phosphorus have already been controverted by Geuther 
and the author (Chem. Soc. J. [2], ix, 552), and the arguments are not 
new to chemists. 

The author holds that the chemical value of an element must be 
unchangeable, and that there can be no opposition between this doctrine 
and" that of the existence of weaker affinities in an element and of 
unsaturated compounds. For the chemical value of an element has 
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nothing to do with its affinity, which is the force with which the 
element unites with other elements, and the intensity of which de- 
pends upon the nature of all the atoms in a compound. The chemical 
value of an element is the number of directions in which an atom can 
exercise its affinity. The affinities of an element may be weaker along 
some of these lines than along others, for though the lines of attraction 
of the carbon atom are equal, this appears to be only a particular case 
of the rule of variable intensities that shows itself in the other 
elements. 

Supposing phosphorus to be only trivalent, the penta-oxygen com- 
pounds must be represented as containing a chain of oxygen atoms ; 
but with regard to this linking together of similar atoms, the author 
points out in refutation of the above supposition, that the atoms of such 
elements as carbon, which have suggested this linking together, do not 
do sosmerely once, twice, or three times, but a number of times limited 
only by physical causes, whereas we have only P,O; formed in this way 
—no P,O,, P.O;, &e. 

With regard to the distinction between atomistic and molecular 
union, which affects the determination of the quantivalence of an 
element, the author refers to the two criteria by which it has been pro- 
posed to distinguish them, namely, the incapability of molecular addi- 
tions (1) to pass into the state of vapour without decomposition, and 
(2) to undergo double decomposition. Neither of these holds good 
when applied; but the author thinks that a modification of the latter 
when applicable is trustworthy, namely, that when a doubtful compound 
yields an atomistic compound by double decomposition, it is itself an 
atomistic one. There can, however, be no uncertainty from this cause 
as to the quantivalence of any element, if only the whole of its com- 
pounds are considered, and not merely particular ones. 

Phosphorus Sulphobromides. Pyrophosphoric Sulphobromide, 
P,S;Br, (Chem. Soc. J. [2], x, 283).—The author effects the direct 
combination of bromine with phosphorus trisulphide by adding drop by 
drop two atoms of the former dissolved in carbon bisulphide, to one atom 
of distilled phosphorus trisulphide in fine powder, and moistened with 
carbon bisulphide. The product is entirely soluble in carbon bisulphide, 
but is separated by ether into an insoluble substance, which appears 
to be metaphosphoric sulphobromide, PS,Br (p. 984), and pyrophos- 
phoric sulphobromide, which dissolves. 

In order further to establish the formula of the pyro-compound, the 
author treated it with phosphorus pentabromide, and obtained nearly 
the calculated quantity of orthophosphoric sulphobromide, according 
to the equation :— 

Br. 


3 'P—S—Ps 24 PBr, = By PBr. 


Pyrophosphoric sulphobromide is a liquid of a clear yellow colour, 
and aromatic, pungent odour, resembling that of orthophosphoric sulpho- 
bromide, but still more disagreeable. Its specific gravity is 2°2621 at 
17°. It fumes strongly, and becomes turbid when exposed to the air, 
with separation of sulphur. It cannot be distilled without decom- 
position ; at a higher temperature it decomposes into sulphur, phospho- 
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rus pentasulphide, and P.SBrs—a liquid boiling at about 205°. Now 
orthophosphoric sulphobromide also decomposes into sulphur and 
P,SBrs; it may therefore be assumed that the pyro-sulphobromide, in 
the first place, behaves like pyrophosphoric oxychloride (Chem. Soc. J. 
[2], ix, 1161), and breaks up into P.S; and PSBrs, thus :— 


8P.8,Br, = P.S, + 4PSBr;, 


and that then, out of the PSBr; the P.SBr, and free sulphur are pro- 
duced. 

The action of water on pyrophosphoric sulphobromide is very com- 
plicated, yielding sulphur, orthophosphoric sulphobromide, hydrogen 
sulphide, phosphorous acid, and a new sulphuretted phosphoric acid, 
which from its reactions must be a pyrophosphoric acid, probably 


S—P—S—P=S ' 
(on), (OH), 


The action of alkalis is like that of water, but more violent, but 
neither sulphur nor orthophosphoric sulphobromide (which when iso- 
lated is unaffected by alkalis) separates out. 

The substance, insoluble in ether, which accompanies the pyrophos- 
phoric sulphobromide, yields by analysis numbers approaching those 
required for metaphosphoric sulphobromide ; the author indeed believes 
it to be this body, and attributes its production to the presence of some 
phosphorus pentasulphide in the trisulphide, explaining its formation 
by the following reaction :— 


P.S; + P.S; + 4Br = 4PS8.Br. 


Towards water it behaves in an analogous manner to that of the- 
pyro-sulphobromide. With alcohol it forms a very beautiful, crystal- 
line ether, P.S;0.(C.2H;),, described further on. 

Triethoxylpyrophosphoric sulphobromide, P.S;(OC,H;);Br.—To pre- 
pare this compound, pyrophosphoric sulphobromide is slowly poured 
into alcohol distilled from sodium. The resulting liquid when poured 
into water yields a yellow oil consisting of the two ethers, 


P.8;(OC.H;).Br. and P.8;(O0C.H;) 3Br. 


But on redissolving this in alcohol, allowing the solution to stand for 
some time, and pouring it again into water, only the triethylated body 
is obtained. The reason of this is that the substitution of ethoxy] for 
bromine takes place only with difficulty in presence of much hydrogen 
bromide. 

Triethoxylpyrophosphoric sulphobromide is a yellow, transparent 
liquid having an ethereal odour, recalling, however, that of the sulpho- 
bromide. Its specific gravity is 1°3567 at 19°. It cannot be distilled 
without decomposition, and it fumes slightly in the air after exposure 
to it for some time. It is slowly decomposed by water and aqueous 
alkalis, with separation of sulphur. Alcoholic solutions decompose it 
more quickly, producing mercaptan-like bodies, phosphoric acid, and 
bromide of the metal. 
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P. yrosulphophosphoric ethyl-ether, P.S.(OC.Hs)4.—This is obtained by 
the further action of alcohol on the last substance. The triethylated 
bromide is dissolved in three times its volume of alcohol, and the 
solution kept for some hours at 40°, then after cooling precipitated 
by water. It is a yellow, faintly aromatic liquid, having an odour 
somewhat like that of turpentine. Its specific gravity is 1:1892 at 17° 
It can be distilled over with steam with only partial decomposition. 

Heated to 60° with alcoholic ammonia in a sealed tube, the ether is 
decomposed, with production of a white, amorphous substance, which 
must be the amide, P.S;(NH2),. 

The author points out, what, however, may be only a coincidence, 
that the difference of the specific gravities of the pyrobromide and the 
triethoxylbromide is to that of the pyrobromide and the normal ethyl 
pyrosulphophosphate as the differences of the quantities of bromine 
(? ethoxyl) in these compounds are to each other :— 


Sp. gr. P.S;Br, — sp. gr. P.S,(OC.H;);Br = 0°9054 
Sp. gr. P.S,;Br, — sp. gr. P.S, KOC ade = 1:0729 
0°9054 : 1:0729 = 3 : 
4 x 0°9054 = 3°62 
3 x 1:0729 = 3:21 
Diethoxyl-diethsulphyl-pyrosulphophosphoric ether— 
P.S;(OC,H;).(SC.H;)2. 

In drying the preceding body over sulphuric acid, this compound is 
deposited in small white crystals, and can be separated from the liquid 
ether by filtration through asbestos. In considerably larger quantity 
it is obtained by allowing aqueous instead of absolute alcohol to act 
upon the pyrophosphoric sulphobromide at a temperature of 40°. But 
the best source of all is the impure metasulphobromide, already de- 
scribed, treated with alcohol. At first there appears to be no action, 
but after some time the mixture gets hot, most of the viscid meta- 
bromide disappears, and on cooling this venasieahie compound separates 
out in large crystals. 

This ether has been already obtained by Carius by the action of 
sulphuric acid upon tee %: ether, and described by him as 

(PS;). 

pentasulphopyrophosphoric ether, S, | (CHs)." ‘ 

In the formation of this compound from P.S,;Br, hydrogen bromide, 
phosphoric acid, and diethylphosphoric acid are also produced. The 
last-named body is easily distinguished from ordinary phosphoric acid 
and monethylphosphoric acid by its soluble lead salt. The reaction 
takes place thus :— 


5P.8,;Br, + 14C,.H;OH + 6H,O = 3P.8;(OC.H;).(SC.H;). + 
2PO(OH), + 2PO(OH)(0C,H;), + 20BrH.* 


Theory indicates two isomerides of this ether. 
S—P -S P=S. | 


(80,8, \(00.H,) (S0,H4(00.H.) (sclHy, (od H,), 


* This equation is incorrect; the quantities of hydrogen and oxygen on the two 
sides do not agree.—Ep. 
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The existence of the ethyl derivatives of pyrophosphoric sulpho- 
bromide disproves the view that it is a molecular compound, since as 
the ethyl oxides have free affinities, the P,S,; must also have free 
affinities in order to unite with them. 

Orthophosphoric sulphobromide, PSBr3 (Chem. Soc. J. [2], ix, 1162; 
x, 282).—As already mentioned, this compound occurs among the 
products of the decomposition of the pyrobromide by heat. But it can 
be conveniently obtained in any quantity by adding 8 parts of bromine 
drop by drop to the mixed solutions of equal parts of phosphorus and 
sulphur in carbon bisulphide, evaporating the carbon bisulphide, as far 
as possible, and then distilling rapidly the muddy looking liquid that 
remains. Much sulphobromide distils over unchanged, part of which 
is obtained at once in the solid state; the rest, which i is contained in 
the liquid in the receiver, is obtained by repeatedly washing this liquid 
with water until it solidifies to a mass of crystals of a compound of 
the sulphobromide with water. This compound is dissolved in carbon 
bisulphide and deprived of its water by calcium chloride. On evapo- 
rating the solution, the sulphobromide remains as a yellow liquid which 
solidifies when touched to a striated crystalline mass. The properties 
and decompositions of this body have already been described in this 
Journal at the places referred to above. Its specific gravity is 2°85 at 
17°. Its melting point is not 35° as formerly stated, but 38°. 

The compound,. P,SBrs, boiling at 205°, has been already men- 
tioned as occurring, like the preceding, among the products of the 
decomposition of the pyrobromide by heat. It is also obtained by the 
slow distillation of the orthobromide. It is a yellow liquid, which, 
when immersed in a mixture of ice and salt, solidifies to a white mass 
melting at —5°. By repeated distillation it is entirely resolved into 
sulphur and phosphorous bromide. It must, therefore, be regarded as 
. @ molecular addition, PSBr,; + PBr;, analogous to Gustavson’s 
POC]; + BCI; (Chem. Soc. J. [2], x, 120). 

By repeatedly washing P,SBr, with water, it is converted into a 
beautiful yellow crystalline mass, having an aromatic odour, which 
attacks the eyes. Its specific gravity is 27937 at 18°. It is the 
hydrate of orthophosphoric sulphobromide, PSBr; + H.,0, the water 
having replaced the phosphorus tribromide. It does not at first fume 
in the air, but after some days it evolves hydrobromic acid, and is 
gradually decomposed. It melts at 35°, and then breaks up into the 
pure sulphobromide and water. This substance might be represented 
as an atomistic compound, PBr;(SH)(OH), but it is not probably such, 
for solution of it in carbon bisulphide causes the liberation of the 
water, which is then removable by calcium chloride. 


E. D. 


Analysis of Devitrified Glass. By H. Mesrr (Dingl. Polyt. 
J., eciv, 390). 


Some glass, which by accident had been kept in a state of fusion for 
many hours, was found, when cold, interspersed with white crystalline 
nodules. 


7 


od 
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The composition of the devitrified (A) and of the unchanged amor- 
phous glass (B) is :— 


A. B. 

a died ale ei 76°73 77°08 
re 1:01 2°08 
Ferrous oxide ........ 0°57 0°22 
a ae td hla ail 5°37 5°77 
Magnesia .....-.-00+. 0°41 trace 
Manganous oxide...... 0°33 0°14 
PT check cekawddan 715 1:18 
Ee re V7 13°88 
Sulphur ..........-0-- 0°02 0°25 

99°36 100°60 


A. %. 


Action of Mercuric Oxide on Iodide of Potassium. By Car. 
Jeun (Arch. Pharm. [3], i, 97). 


Mercuric oxide is entirely soluble in solution of iodide of potassium, 
in consequence of the formation of caustic potash and the double 
iodide, 2KT.Hgl.. 

\ ae 


Thallium Compounds. By C. RamuetssereG (Pogg. Ann., exlvi, 
59 2—611). 


Thallium dithionate (hyposulphate) T1,S,0,, formed by the double 
decomposition of thallium sulphate and barium dithionate, is obtained 
in colourless and transparent crystals, which do not contain water. 

Thallium iodate is obtained by decomposing thallium sulphate 
with barium hydrate, and neutralising the thallium hydrate with iodic 
acid. It forms a white precipitate, w hich can’ be heated to 150° with- 
out decomposition, and is difficultly soluble in nitric acid, especially 
after drying. Thallium iodate heated with solution of iodic acid, does 
not dissolve, but is coloured yellow, and on boiling a little free iodine 
is evolved ; this is owing to the formation of dithallic iodate, which can 
also be obtained by heating freshly precipitated thallium trioxide 
with a solution of iodic acid; a grey brown crystalline salt is then 
obtained, which is difficultly soluble in nitric acid, and is decomposed 
by digestion with alcoholic solution of potassium hydrate. On heating, 
it first turns white, then yellow, melts, and evolves oxygen and iodine, 
whilst there is a partial sublimation of thallium iodide and oxide. The 
analysis of this substance gave the formula T],I,0;, + 3aq., or (T1,0; 
+ 31,0;) + 3aq.* 

Thallinm periodate has not been isolated; the precipitate formed 
either by the addition of thallium hydrate to periodic acid, or by mix- 
ing solutions of thallium nitrate and tetrapotassium periodate, seems 

* The author supposes the thallic compounds to contain a double atom of thal- 


lium, # = 408; so that the formula of the trioxide becomes #103, and that of 
dithallic periodate FiT,O,<. 
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to be a mixture of two substances, the iodate TIIO; and the compound 
Tl T.Ois. 

Dithallium periodate can be prepared by warming freshly precipitated 
thallium trioxide with periodic acid. It is a light brown precipitate, 
and seems to have the composition TloI¢Os + 90aq., which may be 

, TI ] 
considered as ah } + 638aq., or ite O, + 75aq. 

Thallium sesquichloride, T1,Cl; [or rather Tl,C],], formed by melting 
thallious chloride in a stream of chlorine, is obtained in yellow scales. 
The same compound is formed when the brown oxide is dissolved in 
hydrochloric acid, and the solution evaporated. 

Potassium dithallium chloride [or potassio-thallic chloride |, 3KC1.T1Cl; 
+ 2 aq., obtained by adding potassium chloride to a solution of the 
brown oxide in hydrochloric acid, forms large transparent crystals, 
belonging to the quadratic or dimetric system. Almost similar crystals 
are obtained of the corresponding ammonium salt, by using ammonium 
chloride in the place of potassium chloride. These salts are not decom- 
posed by boiling with water, but are decomposed by alkalies, with sepa- 
ration of brown oxide of thallium. 

A potassio-thallic bromide is obtained by first precipitating the 
bromide of thallium, which is then dissolved by digestion with bromine 
water, and on the addition of potassium bromide the double salt is 
formed. It is obtained in slightly yellow crystals, which appear to 
belong to the regular system: the composition of this body is found to 
be 3K Br.2TIBr, + 3aq. 

Potassium-dithallium iodide [potassio-thallic iodide] is obtained by 
digesting thallious iodide (TII) with solution of potassium iodide and 
free iodine. By evaporation on sulphuric acid, the solution gives 
dark crystals, which, when powdered, are of an intense dark red colour. 
The crystals belong to the regular system; on slight heating they lose 
iodine, and are converted into a mixture of potassium iodide and 
thallious iodide. This salt has the composition 3KI.2TII; + 3 aq. The 
thallic oxysalts are usually decomposed by water, with separation of 
T1,0;. The oxide precipitated from the sulphate contains only 1°8 per 
cent. SO;; there is, therefore, very little basic salt formed. 

The acetate is easily obtained in considerable crystals by dissolving 
freshly precipitated thallic oxide in strong acetic acid. The crystals 
belong to the rhombic system, and, according to Wilm, have the com- 
position, T],C,H,O,, which is that of a basic salt. 

Thallious nitrate, TINO;, is isomorphous with the trimetric nitrates 
of the monatomic metals, such as potassium, ammonium, and silver 
nitrates. 

Thallious perchlorate, TIC1O,, belongs to the trimetric system, and is 
isomorphous with potassium perchlorate. 

Trithallious phosphate, like the corresponding lithium salt, is very 
insoluble. Dithallious phosphate was obtained by Lang in the anhy- 
drous state, but its crystalline form is unknown ; the hydrate 2HT1,PO, 
+ aq., however, belongs to the trimetric system. This latter salt 
agrees very closely in form with the salt Na,HPO, + aq. Mono- 
thallious phosphate, H,'T1PO,, and diammonium phosphate and arseniate, 
are isomorphous, and belong to the monoclinic system. From this it 
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appears that in the three phosphates, R’;PO,, R’,HPO,, and R'H,PO, 
H is isomorphous with R'. The unequal hydration of the sodium salts 
does not allow this to be seen in this series.. Thallium and potassium 
sulphates are also completely isomorphous, belonging to the rhombic 
system. 

"The double sulphates of thallium or potassium, with the metals, 
magnesium, zinc, nickel, or iron, are isomorphous: they belong to the 
monoclinic system. Thallium alum is also isomorphous with the 
ordinary alums. 

Normal oxalate and bioxalate of thallium are crystalline, and belong to 
the monoclinic system ; the quadroxalate belongs to the triclinic system, 
and is isomorphous with the corresponding potassium and ammonium 
salts. 

Acid thallium tartrate is isomorphous with the potassium salt, 
belonging to the rhombic system. 

The double tartrates of thallium and sodium, and of thallium and 
antimony, are isomorphous with the potassium double salts. The 
picrate of thallium, and of potassium and ammonium, are, however, 
not isomorphous. 

The thallium and rubidium ferrocyanides are isomorphous, belonging 
to the triclinic system, and crystallising with two molecules of water. 

The few crystalline salts which can be formed from the trioxide are 
not sufficient to compare with the salts of aluminium, iron, &c. The 
physical properties of thallium are similar to those of lead, but in 
chemical properties thallium agrees closely with the alkali-metals. 


A. FP. 


On a peculiar state of the Molecules of Tin. By J. Fritzscue (Ann. 
Chim. Phys. [4], xxvi, 321). 


Mineralogical Chemistry. 


Myelin. By A. Frenze (J. pr. Chem. [2], v, 401). 


Tue lithomarge from Rochlitz in Saxony, known as myelin, has been 
variously represented by the formule Al,03.Si0, (Kersten) and 
2A1,03.Si0, + H,O (Breithaupt). To ascertain its true composition 
the author analysed a pure snow-white kidney-shaped specimen care- 
fully freed from adhering ferric oxide. This mineral gave in two 


analyses the following results :— 


SiO.. Al,O3. CaO. H,0O. 
a.... 43°94 39°40 0°42 17°11 = 100°87 
b.... 4419 39°58 047 16°57 = 100°81 


The pulverised mineral heated to 100° give off 2°56 and 2°30 p.c. 


hygroscopic water. On deducting this water and the lime, the pre- 


ceding analyses gave— 
VOL. XXV. 4B 
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i SiO». Al,03. H.0. 
: ea 45°27 40°59 14°55 
rere 45°44; 40°69 14°27 


nacrite, kaolin, carnat, and the lithomarge of Schenckenstein near 
Auerbach, Cainsdorf near Zwickau, and a few other localities. All 
these minerals give up more or less hygroscopic water at 100°,. namely 
carnat from Rochlitz 1°8, lithomarge from Auerbach 1-2, nacrite from 
Freiberg 0°8, and kaolin from Seilitz 0°15 p. ec. 

Myelin appears homogeneous under the microscope, and does not 
polarise light, in which respects it resembles carnat. Nacrite, on the 
other hand, crystallises in hexagonal plates; kaolin and lithomarge 
from the above-mentioned localities are likewise crystalline. The 
crystalline characters of nacrite, kaolin, and crystalline lithomarge, are 
not sufficiently well made out to enable us to decide whether those 
minerals belong to one and the same species. Kenngott proposed to 
unite nacrite with kaolin; crystalline lithomarge is regarded as a 
hardened kaolin. On the other hand, the amorphous varieties of 
lithomarge, namely myelin and carnat are identical, and it would 
therefore be advisable to discard the name carnat altogether. 


| leading to the formula Al,0;.2Si0, + 2H,O, which agrees with that of 
| 


Myelin of the same composition as that found by Kersten is said to 
occur at Zidovar near Temesvar in Hungary. 


\ 

{ 

| 

| H. W. 
| 

| 

| 

| 


Heterogenite. By A. Frenzet (J. pr. Chem. [2], v, 404). 


A HYDRATED cobaltoso-cobaltic oxide occurring, together with calespar 
and pharmacolite, in the nickel and cobalt veins of the Wolfgang 
Meesen mine at Schneeberg in Saxony. It is amorphous, and occurs 
in botryoidal and kidney-shaped masses, having a dense fracture. 
Lustre faint. Colour blackish to reddish-brown: the ignited powder is 
coal-black. Streak dark brown, with a fatty lustre. Hardness equal 
to that of calespar. Sp. gr. 3°44. 
' Its blowpipe reactions are as follows:—It gives off water when 
i heated in a tube; heated in the forceps it melts with difficulty on the 
edges, and colours the flame slightly green; appears slightly magnetic 
| after ignition ; exhibits cobalt reaction with glass fluxes. It dissolves 
easily in hydrochloric acid, giving off chlorine and leaving an insoluble 
residue; the green solution turns red when heated, and gives with 


ammonia a small precipitate of ferric oxide. 
The quantitative analysis of two specimens gave; 
| 


CoO. O. CuO. Bo;03. Fe,03. Al,O3. CaO. MgO. H,0. Residue. 
a.. 59°03 5°03 O60 035 1:20 1:30 160 045 1456 1600 = 10012 
b.. 39°94 2°81 056 032 980 — 360 2°02 12:25 32:20 = 10350 


Most of these constituents are foreign to the mineral, and on deduct- 
ing them, namely the residue, consisting mainly of s‘lica, which remains 
on dissolving the mineral in acids, as a skeicion made up of large flocks 
—also the oxides of iron, copper, bismuth, calcium, and magnesium— 
there remains for the composition of the heterogenite— 
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CoO. O. H,O. or CoO. Co,03. H:0. 
75°17 6°41 18°54 14°32 67°26 18°54 
68°83 5°54: 24°13 16°24 58°13 24°13 


agreeing nearly with the formula, CoO.2Co,0; + 6H,0, which requires 
14°61 p. ec. CoO, 64°61 Co.0;, and 20°78 water. 

Heterogenite was originally mistaken for asbolan or earthy cobalt— 
& manganese ore—and in fact it exhibits a distinct trace of manganese 
when fused with sodium carbonate and nitre. One specimen was found 
to contain nickel in the proportion of 1 pt. nickel to 20 pts. cobalt. 

Heterogenite is a product of the decomposition of smaltine or tin- 
white cobalt (speiss-kobalt); it is interesting as the first mineral in 
which the amount of cobalt existing as sesquioxide has been actually 
determined. 

H. W. 


Minerals from Elba. By Awnronro p’AcuiarpI (Il nuovo 
Cimento, 1871-72, 419). 


THE vein of tourmaliniferous granite near San Piero in Campo in the 
island of Elba, celebrated for its crystals of Castor, Pollux, and many 
other minerals, has lately been found to contain crystallised minerals 
not hitherto known to occur in the island. 

One of these is heulandite, which occurs in groups of transparent 
pale reddish yellow crystals having the form 110, 101, 101, 010, 001, 
or 111? 110, 101, mOp, 101, 010, 001, and all the characters 
peculiar to the species, including the elements of which it is com- 
posed. 

Another mineral found in the same granite forms crystalline nodules 
like those exhibited by gismondine and sometimes by stilbite, and 
appears from a preliminary analysis by Bechi, to approach very 
nearly in composition to stilbite. 

A third mineral occurs as a crystalline incrustation, covering the 
more or less decomposed crystals of red tourmaline whence it appears 
to resemble Cookeite. 

A further examination of all these minerals 1s promised. 


H. W. 


The Nolla Slates in the Canton of the Grisons. By A. von 
PLANTA-REICHENAU (Versuchs-Stationen Organ., xv, 241—251). 


Tuese dark-coloured, friable, thinly-foliated slates are ground in the 
stream of the Nolla, fed partly from glaciers, to a fine powder, 
which is deposited as a black mud near the junction of this river 
with the Rhine, forming a soil possessing valuable chemical and 
physical properties. 

Analyses of the slates, the soil formed from them, and the mud 
filtered from suspension in the river, gave the following percentage 
results on the air-dried substances :— 


4B2 
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Slate. Mud. Soil. 
Loss on ignition ............4. 1°28 4°50 10 ‘86 
Soluble in hydrochloric acid :— 
MR i 6.6 6:5 6 610106:9'5-06 8 5 050% *38 1°03 3°30 
ere eerie 64 42 1°41 
I Sal pcoigia\s Sielalieiaieiai a: Simla ‘08 22 “24 
co Ee Oe *48 ‘19 1:03 
Phosphorus pentoxide........ 06 05 “44 
Ferric oxide and alumina .... 4°99 8 40 7°88 


These results show that the mud in the flowing river is an interme- 
diate product. Complete analyses of the slate and soil are given. 


KE. K. 


Ferro-tungstine, a new Mineral. By Huco Tamm (Chem. 
News, xxvi, 13). 


| FERRO-TUNGSTINE is a dark, steel-coloured, heavy, crystalline powder, 
}) formed of separate and distinct crystals, somewhat resembling crystal- 
lised silicon. Sp. gr. 12°5. It is very hard, and is with great difficulty 
reduced to an amorphous powder. When heated in the air to a tem- 
perature of low redness, it slowly oxidises, and is converted into a 
yellow powder of tungstic acid. 

Its percentage composition is— 


Metallic tungsten...........ss00. 88°05 
reer Serr rr errr 5°60 
SS TTT TT 0°15 


H Undetermined substance.......... 


The deficiency in the analysis is attributed by the author to the 
presence of phosphorus, nitrogen, or perhaps hydrogen. Insufficiency 
of material is offered as an apology for the incompleteness of the 
investigation. The origin of the mineral is not known. 

s. @. 


Examination of the Meteorites which fell on July 23rd, 1872, 
at Lancé and at Authon (Loir-et-Cher). By M. A. Dausriz 
(Compt. rend., xxv, 465—468). 


Two meteorites fell on the 23rd of July, one at Lancé near Saint- 
Amand (Loir-et-Cher), the other at Authon, 12 kilometers (7} miles) 
from Lancé. That they were fragments of the same bolide is shown 
by their analysis as well as by their history. 

The former weighed 47 kilograms (104 Ibs.). It had rounded 
surfaces cut by two planes slightly inclined to each other, such 
as might be produced by fracture and the removal of a portion of an 


MINERALOGICAL CHEMISTRY. 993 


irregular spheroid. The whole was covered by a fused crust, probably 
the result of incandescence during the passage of the meteorite 
through the earth’s atmosphere. The other meteorite was smaller 
than the first. The surface of the meteorites displayed by fracture 
was of a dark-grey colour. They had a granular structure, and 
throughout small grains, colourless, or of a greenish-yellow hue, were 
discernible. Grains of a brilliant metallic lustre, like ferrous sulphide, 
were also seen, and on polishing, small grains of iron-grey colour became 
visible. On trituration the latter were found to be malleable and ham- 
mered out into little plates. A thin transparent plate of the substance 
when examined with the microscope, exhibited doubly refracting 
crystals. 

The density of the substance was 3°80. 

Analysis.—On treating the substance with water, chloride of sodium 
was dissolved out. The quantity found was 0°12 per cent.; and it was 
proved that the chloride of sodium really belonged to the meteorite 
itself, and was not introduced after the body fell upon the ground. A 
determination of the chlorine by raising the substance to a red heat in 
a current of hydrogen confirmed the result as to amount. Salts of 
potassium, also sulphates and hyposulphites, were absent. Abundance 
of sulphuretted hydrogen was given off on treating with dilute hydro- 
chloric or dilute sulphuric acid ; but there was no simultaneous deposi- 
tion of sulphur, which indicated that monosulphides alone were present. 
A determination of the sulphur of the sulphuretted hydrogen assisted 
in the estimation of the quantities of the native metals. An attackable 
silicate of magnesia and ferrous oxide was found present. Unattack- 
able silicate was also found in large quantity. Copper was found, 
and calcium barium, and strontium were proved absent by means of 
the spectroscope. 

The following are the results of the complete analysis :-— 


Free iron with nickel and cobalt......... a 7°81 

Iron and other metals combined with sulphur 9°09 14:28 
PN ibid bnsddecesesenseeseseedseeces 5°19 
a a 17°20 

Attackable ) Magnesia................+26. 13°86 | go. 4A 
silicates POrTORsS OKIGO . ....cccsvcevers 11°33 
Manganous oxide ............ 0°05 

Unattackable part. .........scccccccccccce 33°44. 

I SEED. wis sé once esenccescee coon 0°12 

eek ic Se SA ee NCP RAE 1°24. 

99°33 

J.T. B 


Examination of the Meteorites of Ovifak, Greenland; with 
special reference to the Carbon and Soluble Salts which 
they contain. By A. DauBRr&éE (Compt. rend., lxxv, 240—246). 


In a previous communication it was stated that the meteorites dis- 
covered at Ovifak, belonged to at least three distinct types, and the 
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analytical results relating to the specimen representing the first of 
these types, were then detailed; the examination of the second and 
third types forms the subject of the present paper. 

The substance of the second type was not homogeneous. On at- 
tempting to reduce it to powder, it separated into two portions ; one of 
these powdered readily, but the other was fibrous, and was with 
difficulty brought to a state of fine subdivision. The metallic portion 
of the third type was also far from being homogeneous, and analysis 
showed that silicates were intimately disseminated throughout it. The 
silica in one specimen amounted to 11-9 per cent. of the total weight. 
In the following table the analyses of the three principal types are 
compared :— 

1st type. 2nd type. 8rd type. 


Tron (metallic) ........ 40°94 80°8 61:99 
Tron (combined) ...... 30°15 16 811 
Carbon (combined) .... 3°00 2°6 3°6 
Carbon (free).......... 1°64 03 11 
Pid dtonens coo |§6=6 OS 0°29 — 


The soluble salts in the meteorites were estimated by exhausting 


them with alcohol and water respectively; the following are the 
results :— 


1st type. 2nd type. 3rd type. 
Calcium sulphate...... 1:288 0:053 0°04:7 
™ chloride...... 0°039 0°233 0°146 
Ferric chloride........ 0:027 0-089 0-114 


Particular attention is directed to the presence of the above soluble 
salts, since they lend considerable weight in favour of the meteoric 
origin of these masses of iron, 

Although it has been known fora long time that an exudation of 
drops of ferric chloride frequently takes place from the surface of 
meteoric irons, it has been customary to suppose that the chlorine was 
not an original constituent of the meteorite, but that it had been sub- 
sequently absorbed. The author is of opinion that this supposition is 
no longer tenable, not only on account of the evidence to the contrary 
brought forward on the present occasion, but because the accumulated 
evidence of independent observers, especially in America, tends in the 
same direction, namely, to prove that calcium chloride and other deli- 
quescent salts are really to be considered as almost invariable con- 
stituents of meteoric stones. Now, inasmuch as the above salts are, as 
a rule, seldom if ever met with in terrestrial rocks, their presence under 
certain conditions affords strong presumptive evidence of the meteoric 
origin of any particular specimen. 

The absence of sodium chloride in these masses is remarkable, since 
in their original position they were constantly moistened by sea-water. 
This circumstance, combined with the intimate dissemination of the 
chlorides throughout the inner substance of the iron of Ovifak, offers 
additional proof that these chlorides are not in any way to be ranked as 
adventitious constituents. 

It has been noticed that these blocks of iron rapidly decompose when 
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removed to warmer latitudes, where the tension of aqueous vapour is 
considerable. This alteration is due to the deliquescence of the iron 
and calcium salts, which slowly but effectually cause the disintegration 
of the mass. Type No. 2, which was found to undergo alteration the 
most rapidly, contained also the largest proportion of calcium 
chloride. 

The last section of the paper is devoted to some theoretical specula- 
tions respecting the probable constitution of the internal substance of 


the globe. 
J. W. 


The Corundum Region of North Carolina and Georgia, with descrip- 
tion of two Gigantic Crystals of that Species. By C. U. Sueparp 
(American Journal of Science [3], iv, 107). 


The Datolite from Bergen Hills, New Jersey. By HE. 8S. Dana 
(ibid., 16). 


Didymium in Pyromorphite. By C. Horne (Chem. News, xxvi, 
109). 
THE examination of some specimens of this mineral from Cumberland 
showed, by the intensity of the absorption bands, that it contained a 
quantity of didymium equal to that in asparagus stone. 


Organic Chemistry. 


Carbon Oxysulphide. By Brerrurtor (Ann. Chim. Phys. [4], 
xxvi, 470—472). 


Havine had occasion to prepare the carbon oxysulphide recently 
described by Than, the author has studied some of its reactions. 
Carbon oxysulphide is absorbed slowly by aqueous potash, but more 
rapidly than vapour of carbon bisulphide diffused through air or another 
as. Bromine, hydrogen sulphate, potash moistened with alcohol, and 
absolute alcohol behave similarly towards carbon oxysulphide and car- 
bon disulphide; ammonia, however, is a very suitable reagent for 
distinguishing between the two bodies. When ammonia and carbon 
oxysulphide are mixed, the sides of the containing vessel become im- 
mediately covered with a crystalline substance, which was found to be 


ammonium oxysulphocarbamate, CH;NSONHS. 


Ammonium oxysulphocarbamate heated with water to 100°, splits 
up into ammonium sulphocyanate and water. 


CH;NSONH; — H.O = CHNS.NH;. 
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When very gently heated with water and lead carbonate, it yields a 
small quantity of urea, together with lead sulphide. 


CH,;:NSONH; — H.S = CH,N,O. 1 B 


The Chlorides of Acetylene and the Synthesis of Julin’s 
Chloride. By Brertustor and JuncrieiscH (Ann. Chim. 
Phys. [4], xxvi, 472—477). 


WuEen dry acetylene is passed into antimony pentachloride, it is absorbed 
with a considerable rise of temperature. The chloride being saturated, 
care having been taken to prevent the temperature rising too high, it 
deposits on cooling magnificent plates which consist of a compound of 
acetylene and antimony perchloride. 


C.H,SbC];. 


This compound is immediately decomposed by water, and when it is 
heated by itself, an action takes place resulting in the formation of 
antimony trichloride and acetylene dichloride. 


C.H.SbCl; = C.H.Cl, + SbCl,. 


If, however, a solution of the crystals in antimony trichloride be 
heated a more violent action takes place, giving rise to the formation of 
antimony trichloride and acetylene tetrachloride. 


C.H.SbCl, + SbCl, => C.H.Ck + 28bCl,. 


In practice both chlorides are produced at the same time by heating 
the crude compound C,H,SbCl; mixed with a certain proportion of 
antimony pentachloride, distilling, washing with water, and separating 
the chlorides by fractionation. 

Acetylene dichloride, C,H2Cl., is a colourless limpid fluid, having 
an odour like chloroform, and boiling at about 55°. Water acts slowly 
on it at 180°, with formation of hydrochloric acid and condensed 
products. With potassium hydrate it forms acetic acid, and when it 
is heated to 360° in a sealed tube, it is entirely resolved into carbon 
and hydrochloric acid. 

Acetylene tetrachloride, C,H,Cl, is a colourless liquid, in taste and 
smell resembling chloroform, and boiling at about 147°. Water at 
180° slowly decomposes it with the formation of hydrochloric acid. 
Chlorine converts it into carbon trichloride. Treatment with alco- 
holic potash gives rise to glycollic acid, but when the action of this 
reagent is carefully controlled, no dichloracetylene is obtained, but 
chloracetylene dichloride, C,HCl1.Cl, a colourless liquid boiling at 88°. 
When heated in a sealed tube to 300° for 15 hours, acetylene tetrachlo- 
ride splits up into chloracetylene dichloride and hydrochloric acid ; 
but if the action be prolonged or the temperature be raised to 360° 
instead of dichloracetylene, there is formed its polymeride, Julin’s 


chloride— 
3C.H.Cl, = C,Cl, + 6HCI. 
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This corresponds to the formation of benzene by the polymerisation 
of acetylene, and explains the frequent formation of Julin’s chloride 


during the destructive distillation of chlorinated bodies. “2 


Nitrocarbol. By H. Kose (J. pr. Chem. [2], v, 427—4382). 


THE author has made several attempts to obtain nitroacetic acid, but 
has hitherto been unsuccessful. One attempt made was by the action 
of a concentrated solution of potassium nitrite on monochloracetic 
ether; action began at 100°, with evolution of a mixture of gases, 
carbonic anhydride, nitric oxide, and also a gas, which burnt with a 
yellowish white flame; the residue contained a salt, which has been 
described under the name of potassium oxalovinate (etheroxalsaures 
Kali). A mixture of solutions of potassium monochloracetate and 
nitrite becomes yellow when heated, and then turns brown, with 
strong evolution of gas (CO,). At the same time a heavy oil 
begins to distil off, which, after washing with water and drying, boils 
at 101°. Onanalysis it proved to have the composition CH;NO,. This 
compound is therefore isomeric with methylic nitrite, and must be con- 
sidered as a nitration product of marsh-gas or nitrocarbol. From 
methylic nitrite it differs very much in its properties. The formation 
of nitrocarbol is easily explained, on the supposition that the yellow 
coloration indicates a change in the solution, attended with formation 
of potassium nitroacetate, which again decomposes into nitrocarbol 
and potassium carbonate (CH,NO,)CO.K + H,O = (CH;NO,) + 
CO 4 By the action of ethylic iodide on silver nitrite, nitroethane 
is obtained, which may be looked upon as probably methylnitrocarbol. 
There can be little doubt that nitromethane, prepared by the action of 
silver nitrite upon methylic iodide, and nitrocarbol are identical. A 
series of researches in this direction, and on the action of potassium 
nitrite solutions on such bodies as chloropropionic acid, chloral, bromo- 
butyric acid, &c., has been commenced. 
A. F. 


A Product of the Decomposition of Chloromethyl-Sulphur- 
ous Acid. By N. Jazuxowirscn (Zeitschr. f. Chem. [2], vii, 
235). 


Durine the preparation of potassium trichlormethyl-sulphite by the 
action of potassium hydrate on the chloride, the author noticed the 
constant formation of a potassium salt, but slightly soluble in water. 
This salt is yellowish, insoluble in alcohol, and separates as a crust 
when its aqueous solution is evaporated. It contains no water of 
crystallisation, is neutral, and is not decomposed at 150°. When, how- 
ever, it is more strongly heated, it is carbonized, and the residue contains 
potassium sulphide and sulphite. Barium chloride gives in its neutral 
or acid solution a precipitate of barium sulphate. Silver nitrate gives 
no precipitate in the solution made acid by nitric acid. Analysis led 


to the formula, CH,SO.K,0Os. 


7) At te 


>4*n Kage 


d* 


wea * 
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The same body was obtained by heating potassium trichlor-methyl- 
sulphite with potassium hydrate and water, to 100°—120°, also by the 
action of potash-solution on potassium mono- and dichlormethyl 
sulphite : 


a(cy} S0;) + 7H,0 = CH,SO-H,0. + 9HCl + 2H,80, + 2C0.. 


Attempts to obtain the free acid CH.SO,H.O, were unsuccessful. The 
author considers that perhaps this acid is a homologue of isethionic 


acid. 
7 


Thioisopropylalcohol and Isopropylsulphonic Acid. By 
Ap. CLaus and Dr. Kurrt (Deut. Chem. Ges. Ber. v, 659). 


Pore isopropyl iodide is mixed with an alcoholic solution of potassium 
sulphydrate, and after the mixture has stood some time in the cold, it 
is slowly heated on the water-bath, and about one-half distilled over. 
If the mixture be heated at once, but little mercaptan is obtained, but 
in place of it a less volatile oil, which, even under the most favourable 
conditions, constitutes atleast a fourth part of the crude product. The 
above distillate is mixed with water, the oil which separates is dried 
and rectified, and the portion boiling between 56°—65° is collected 
apart. By fractional distillation, the main bulk of this is obtained, 
boiling at 57°—60°, but it is impossible to obtain a purer product, 
since it is partially decomposed, with evolution of sulphuretted hydro- 
gen on distillation. 

Thioisopropyl alcohol is violently acted upon by concentrated nitric 
acid, and converted into isopropyl-sulphonic acid, C;H;.SO,.0H. The 
potassium salt of this same acid is obtained by the action of isopropyl 
iodide on potassium sulphite. It yields a series of well crystallised 


salts. 
H. E. A. 


Transformation of Allyl Alcohol into Normal Propyl Alcohol. 
By B. Tottens (Zeitschr. f. Chem. [2], vii, 249). 


Tue author has already shown that the action of potassium hydrate on 
allyl alcohol gives rise to a mixture of alcohols, which, when converted 
into bromides and fractionated, splits up into ethyl and propyl bromides. 
In order to study the propyl compound more accurately, a portion of 
the mixed alcohols was converted into acetates, and the propyl acetate 
separated by fractionation. It boiled at 100°—102°, and when oxidised 
yielded propionic acid, with a trace of a substance smelling like alde- 
hyde, but scarcely any carbonic acid. The author has thus confirmed 
his previous statement, that by fusion with potassium hydrate, allyl 
alcohol yields normal propyl! alcohol free from isopropyl alcohol. This 
supports the conclusion that allyl alcohol is a primary alcohol. _ 

The high boiling point portions of the mixture of alcohols yielded, 
after conversion into acetates, fractions boiling between 155°—165”, 
and 195°—205°, which gave numbers agreeing tolerably with the 
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formule, C,H;(Cs;Hi)O2. and C.H;(C,H,;)O2, thus indicating the pre- 
sence of either mesityl oxide and phorone, or their isomerides in the 
mixture of alcohols. 

During the action of potassium hydrate on allyl alcohol, the author 
has noticed the production of formic acid, and he believes that of 
propionic acid, also that of acids yielding uncrystallisable salts. The 
acid boiling at 230°---270° gave by analysis numbers agreeing with the 
formula C,H,,O2, but the analysis of its salts led to the formula, 
C.H,,03. T. B. 


The Oxidation of Allyl Alcohol. By Rinne and Tottens 
(Zeitschr. f. Chem. [2], vii, 250). 


WueEv allyl alcohol is oxidised by means of potassium bichromate and 
sulphuric acid, a strong odour of acrolein is produced, and the mixture 
on distillation yields formic acid. No acetic acid was detected, and 
the formation of acrylic acid, though probable, was neither definitively 


proved nor disproved. 
T. B. 


Transformation of Allyl Alcohol Chloride into the Isomeric 
Dichlorhydrin. By Miinper and Toutens (Zeitschr. f. Chem. 
[2], vii, 252). 


Atty alcohol chloride, boiling at 182°, when treated with potassium 
hydrate, yields epichlorhydrin, boiling at 115°—118°, and this by the 
action of hydrochloric acid, becomes converted into dichlorhydrin, 
boiling at 172°—174°. 


CH.Cl CH,Cl 
CHCl — HCl= CH O 
CH,OH cH, 
Allyl alcohol chloride Epichlorhydrin. 
; (182°). 
CH.Cl CH.Cl 
CH bo + HCl = CHOH © 
CH, CH.Cl. 
Epichlorhydrin. Dichlorhydrin 
(174°). 


T. B. 


Transformation of Dichlorhydrin boiling at 174° into the 
isomeric compound boiling at 182°. By Hiinner and 
Miitter (Zeitschr. f. Chem. [2], vii, 232). 


Autry alcohol prepared by the action of sodium on dichlorhydrin 
boiling at 174°, was reconverted into dichloride by treatment with 
chlorine. The dichloride thus prepared was found to be identical with 
that which Tollens obtained by the combination of chlorine with the 
alcohol prepared from glycerin and oxalic acid. 

In order to prove the presence of hydroxyl in the dichlorkydrin 
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boiling at 182°, it was converted into trichlorhydrin by the action of 
phosphoric chloride. 
7. B. 


Dextrin. By Muscutus (Bull. Soc: Chim. [2], xviii, 66). 


Tue author appears to have formed dextrin by the dehydration of 
glucose. Proceeding on the view that dextrin is the ether of glucose, 
he prepared sulphoglucosic acid by dissolving dry glucose in concen- 
trated sulphuric acid, mixed this with alcohol of 95°, in which dextrin 
is very nearly insoluble, and set the mixture aside. A deposit, appa- 
rently dextrin, continued to form for about three weeks. Freed from 
adhering acid and alcohol, it possessed the following properties :—It 
was gummy while moist; amorphous and friable when dry* it was 
very soluble in water, insoluble in alcohol; had no sweet taste; did 
not reduce copper salts; was only very slightly saccharified by dias- 
tase ; was slowly: converted into glucose by boiling with dilute sulphuric 
acid; and was not coloured by iodine. Its rotatory power, however, 
although very nearly double that of glucose, was still far below that of 
ordinary dextrin. 


EK. D. 


Cellulose and Tunicin. By Brerrueitor (Bull. Soc. Chim. [2], 
Xvili, 9). 

Tue different principles to which the name cellulose has been attached 

are distinguished from one another by the different resistances they 

oppose to the action of acids or potash. Perhaps the most stable 

variety is tunicin, which is also not even carbonized by fluoride of 


boron. 
C. G. S. 


Pyruvin. By ScHLAGDENHAUFFEN (Bull. Soc. Chim. de Paris [2], 
xvii, 301—304). 


Four combinations of tartaric acid and glycerin are already known, 
which are obtained by heating mixtures of the two bodies to tempera- 
tures ranging from 100°—140°. When a mixture of equal quantities 
of tartaric acid and glycerin is gradually heated for three days up to 
200° in a retort, a small quantity of crystals sublimes in the neck, and 
a small quantity of a watery distillate is obtained also containing some 
of this crystalline body. On analysis this is found to have the com- 


C;H; 
position C,H,,O;, and is proved to have the rational formula Ho, 
C,H;0, 
by the action of water and of alkalis, which convert it into glycerin 
and pyruvic acid. 

The glyceride is a crystalline white body, without action on litmus- 
paper; it melts at 78°, and boils, with decomposition, at 242°. It is 
soluble in alcohol, ether, turpentine, and in carbon disulphide, from 
whiclr it has been obtained in crystals 7 centimeters long. It is 
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gradually decomposed by cold and rapidly by hot water and by the 
alkalis, yielding pyruvic acid and glycerin. It does not precipitate 
metallic salts, such as iron, lead, copper, and silver, either in hot or in 
cold solutions. A. P. 


Remarks on Isobutyl Aldehyde. By Anton Preirrer (Deut. 
Chem. Ges. Ber., v, 699). ; 


Isopuryit aldehyde was obtained by cautiously oxidising isobutyl 
alcohol with chromic acid solution mixed with sulphuric acid to dissolve 
the chromic hydrate produced, 100 grams of the alcohol, # litre of water, 
95 grams of chromic acid, and about 90 c.c. of strong sulphuric acid 
being employed, and the mixture being only gently warmed. On re- 
distillation of the distillate in the water-bath, isobutyl isobutyrate was 
left, and the aldehyde distilled over. After treatment with sodium 
bisulphite (whereby crystals were formed), and drying over calcium 
chloride, the aldehyde boiled constantly at 61°. 

Ammonia gave a difficultly crystallisable compound. Potash ap- 
peared to polymerize the aldehyde, forming a yellow liquid of peculiar 
aromatic odour, boiling forthe most part at 145°—155°. 

Sulphuretted hydrogen produced with isobutyl aldehyde an oil 
which could not be converted into a crystalline body, and had an 
abominable alliaceous odour. This product distilled with water, but 
could not be obtained in a state fit for analysis. With an aqueous 
solution of the aldehyde-ammonia, sulphuretted hydrogen gave an 
amorphous mass only rendered crystallisable with great difficulty ; this 
is isobutyraldine, C\2H2sNS.. It formed with mercuric chloride a 
compound nearly insoluble in water, amorphous to the naked eye, but 
crystalline under the microscope. 

When shaken with carbon bisulphide after saturation with con- 
centrated ammonia, isobutyl aldehyde formed carboisobutyraldine, 
C,H,.N28,: this was crystallisable and soluble in alcohol and ether, 
but not in water, and melted at 91°. 

C. R. A. W. 


Note on Mesoxalic Acid. By J. Ossikovszky and G. BarBAGLia 
(Deut. Chem. Ges. Ber., v, 667). 


Tue authors have sought to convert chloroxalic ether, CO.00.H 


into mesoxalic ether, but unsuccessfully. 


C 


They find that cyanoxalic ether, a 


A H.’ is readily decomposed 
2445 


in presence of water or alcohol into oxalic and hydrocyanic acids and 
alcohol. 

Acetylowamic ether, ——— was obtained by the action of 
acetamide on chloroxalic ether. It is probably a crystalline compound. 
It is decomposed on distillation, and is resolved on heating with water 
into ethyl acetate and hydrogen ammonium oxalate. m 

. BE. A. 
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Preliminary Notice on Acryl Compounds, &c. By E. Linnemann 
(Ann. Chem. Pharm., clxiii, 369—370). 


1. Tue sodium salt prepared from acrylic acid purified by fractional 
distillation, is unaltered by exposure to the air. The aqueous solution 
of the silver salt may be boiled and even evaporated to dryness at 100° 
without reduction of the silver. Two different basic lead salts exist 
which are soluble in water, and the normal lead salt contains water of 
crystallisation which is not removed by drying over sulphuric acid. 

2. The product of the spontaneous change of acrylic acid swells up 
in alcohol and in water, and bears a close resemblance to the par- 
adipimalic acid of Wislicenus in its behaviour with metallic salts; 
an analysis of its lead salt, however, showed that it had a different 
composition. 

3. The ethyl chloropropionate prepared from acrylic acid, yields, 
with ammonia, a dilactamie acid, which appears to be identical with the 
acid prepared by Heintz from iodopropionic acid. This ethyl chloro- 
propionate differs from that obtained from glycerie acid, as it is de- 
composed and its chlorine removed by treatment with baryta water. 

4, Tetrallylummonium bromide combines with cight, and allylamine 
with two atoms of bromine; the latter compound is a base, and is re- 
converted into allylamine by treatment with sodium amalgam. 

5. Hydrochloric acid combines directly with chlorallyl, forming 
propylene chloride, and the acid has a similar action on iodallyl, 
although much isopropyl iodide is formed at the same time. 


C. E. G. 


The most Volatile Coal-oils, and Dinitrobenzene. By 
Rommi1eEr (Bull. Soe. Chim. [2], xviii, 70). 


Tue author has examined the most volatile portions of commercial 
benzene for Carius’s pentene, C;Hy, the lower homologue of benzene, 
and obtained by distilling Church’s benzenic acid, C,H,O,, with lime; 
but he has failed to detect it. The oils boiling at 40°—50° consist 
almost entirely of carbon bisulphide. 

Dinitrobenzene is very easily purified by two crystallisations from 
boiling water. It forms long white needles, very flexible while moist, 
and melting at 84°5°. 

E. D. 


Mesitylene. By Rommier (Bull. Soc. Chim. [3], xviii, 71). 


Havine already established that the mesitylene in coal oils is insoluble 
in hot sulphuric acid of the ordinary strength, and that the cumene 
dissolves in it and can be obtained pure from it by distillation, the 
author wished to ascertain whether the cumene thus obtained might 
not have been derived from mesitylene which had dissolved and become 
modified. He now finds that mesitylene dissolves in fuming sulphuric 
acid, from which it can be separated unchanged by distillation. It can 
thus be obtained from coal oils perfectly pure. — 
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Some Derivatives of the Solid Dibromobenzene. By Meyer 
and WursTER (Dent. Chem. Ges. Ber., v, 632—636). 


As Walker and Zincke (ibid., v, 114) had found that nitraniline was 
obtained by heating monobromonitrobenzene with alcoholic ammonia, 
the authors thought it possible that nitrated dibromobenzene, by similar 
treatment, might yield a nitrated phenylene-diamine; this, however, 
vas found not to be the case 

Action of Ammonia on Nitrodibromobenzene.—The nitro-product, 
C,H;Br.NO., prepared by boiling dibromobenzene with fuming nitric 
acid, when heated with concentrated alcoholic ammonia for several 
hours to 200°—210°, yields a black liquid. This is poured into hydro- 
chloric acid, separated from the resin, and the red-brown solution 
poured into water. The new compound now separates in the form of 
fine interlaced needles of an orange colour, which may be purified by 
crystallisation from ether, repeated solution in hydrochloric acid, and 
reprecipitation by water. On analysis the substance was found to be 
a bromonitramidobenzene, C,H;BrN2O., 


C;H;Br.NO, + 2NH3 = NA,Br + C;H;BrNO.N Hh), 


from which the remaining atom of bromine could not be removed, even 
by long digestion with alcoholic ammonia at a very high temperature. 
Bromonitramidobenzene crystallises in fine orange-coloured needles, 
which melt at 104°5°, sublime without decomposition, and volatilise 
readily in the vapour of water. It is freely soluble in alcohol and ether, 
slightly soluble in cold water, and somewhat more so in hot water, 
yielding a yellow solution. Although the substance possesses no basic 
properties, it dissolves in concentrated hydrochloric or nitric acid, and 
is reprecipitated on the addition of water. Its hot aqueous solution 
dyes silk and wool a fine yellow colour. With regard to the constitu- 
tion of this compound, the authors believe that, as the solid dibromo- 
benzene is 1: 4, the nitro compound must be 1: 2: 4, and the amido 
compound will therefore have the constitution represented below— 


Br NH, 
| NOs a NO; 
NV, vy, 
Br Br 
Nitrated dibromobenzene. Amidonitrobenzene. 


As the NO, group in the amidonitrobenzene is next to the NH, 
group, the authors determined to prepare the bromophenylene-diamine 
from it, which would thus have two NH, groups in close proximity, 
and then to debrominate this by sodium-amalgam and compare the 
resulting phenylene-diamine with the three at present known. 

Phenylene-diamine from Bromonitramidobenzene-—On treating the 
bromonitramidobenzene with tin and concentrated hydrochloric acid, 
adding excess of soda, and agitating the product with ether, the bromo- 
phenylene diamine is dissolved, and left again on evaporation of the 
ethereal solution as a thick liquid, which solidifies over sulphuric acid, to 
a reddish crystalline mass. With hydrochloric acid it forms a crystalline 
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salt, which is insoluble in the concentrated acid, and rapidly acquires a 
red colour on exposure to the air. The base was debrominated by 
treatment with water and a large excess of sodium-amalgam, and the 
phenylene-diamine extracted from the product by agitation with ether. 
When purified it was found to have the formula, C;H,(NHz2)2, and to 
melt at 99°, being identical in its reactions and characters with the 
phenylene-diamine melting at 99° discovered by Griess (ibid. v, 201). 
This confirms the opinion of Griess, that the phenylene-diamine melting 
at 99°, has the NH» groups united to neighbouring carbon-atoms. 
Although no odour of quinone was observed on oxidizing this pheny- 
lene diamine, the authors do not feel justified in drawing any conclusion 
from this circumstance as to the constitution of quinone. 
C. E. G. 


Benzylethylbenzene. By J. 'T. Warixer (Deut. Chem. Ges. Ber., 
v, 686—687). 
Tus hydrocarbon is produced, together with other bodies, by boiling 
a mixture of benzyl chloride, ethyl-benzene, and zinc, as long as hydro- 
chloric acid is given off, and isolated from the product by fractional 
distillation. Benzylethylbenzene, Cs>H;.CH2.CsHy.C.H;, is a colourless 
liquid, boiling at 294°—295°, and possessing a faint aromatic smell. 
On oxidation it yields benzoyl-benzoic acid, together with a ketone, 
which has not been obtained in a pure state. 
C. S. 


Derivatives of Benzyltoluene. By Tu. Zincxe (Deut. Chem. 
Ges. Ber., v, 683—686). 


Tus hydrocarbon is violently acted upon by bromine, even when dis- 
solved in carbon bisulphide, but it was not possible to isolate a definite 
compound from the product. Concentrated nitric acid converts it 
into dinitrobenzyltoluene, C\yHi2(NOz)2, a large quantity of a resinous 
body being formed at the same time. The dinitro-compound crystallises 
from hot alcohol in slender-white needles, or on slowly cooling in thin 
prisms, and by the spontaneous evaporation of the solution it was 
obtained in brilliant prisms, melting at 137°. By the action of tin and 
hydrochloric acid it is reduced to diamidobenzyltoluene, forming a tin- 
double salt which crystallises in small and very soluble needles. The 
hydrochloride, C:,Hi.(NH:).2C1H, is very soluble in water and alcohol, 
and can be purified only by recrystallisation from hot dilute hydro- 
chlorie acid; it forms white needles or plates. The sulphate 
C,,H,.(NH.).SO;H2, is also very soluble, and crystallises from hot 
alcohol in long colourless needles. By decomposing the hydrochloride 
with potash, the free base is obtained as a white crystalline powder. 
It is freely soluble in alcohol and ether, and the solution darkens when 
exposed to the air. If instead of concentrated nitric acid, an acid of 
sp. gr. 14 is used, the action begins only on a water-bath ; nitrous 
fumes are evolved, and besides nitration, oxidation also takes place, the 
chief product being a compound containing Cy.Hy(NO,)O. This body 
is probably nitromethylbenzophenone, CoH (NO,)—CO—C,H,—CHs. 
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It crystallises from hot dilute alcohol in long flat needles, or silky 
plates, melting at 127°, and subliming without decomposition in 
shining plates. When treated with tin and hydrochloric acid, it yields 
an amido-compound, forming amorphous salts, from which it is pre- 
cipitated by soda-solution as a light white powder. 

Tetranitrobenzyltoluene, CyHs(NO,),, is obtained, together with resinous 
bodies, by acting on the hydrocarbon with a mixture of highly concen- 
trated nitric acid and concentrated sulphuric acid. It crystallises from 
hot benzene or chloroform in small but well-defined prisms, melting at 
160°—161°, and deflagrating at a higher temperature. 

Benzyltoluene dissolves in hot fuming sulphuric acid, with formation 
of at least two sulpho-acids ; but only the disulpho-acid could be isolated, 
its potassium salt being almost insoluble in strong alcohol, and crystal- 
lising from hot dilute alcohol in white lamine or broad needles, having 
the composition C,,H,:(SO;K). + 3}H,O, and being readily soluble in 
water. The barium salt, C,\yH).(SO;),Ba + 83H,O, separates from an 
aqueous solution on addition of alcohol in crystalline crusts, which re- 
dissolve in water but slowly. The copper salt, CyHi».(SO;),Cu + 
44+H.O, crystallises from a hot concentrated solution in small bluish 
green laminz, and from dilute alcohol in prisms. The lead salt is 
readily soluble in hot water, sparingly in cold, and forms colourless 
prisms. The free acid is easily soluble in water, alcohol, and ether, 
and forms a crystalline mass, consisting of long colourless needles, 
melting at 38°. 

C. 8. 


Diphenyl. By G. Scuutrz (Deut. Chem. Ges. Ber., v, 682). 


Tus hydrocarbon was prepared according to the methods of Fittig 
and of Berthelot ; the former gives the largest yield, but the latter is 
more convenient, and works more quickly. By acting on the hydro- 
carbon with a solution of chromic acid in glacial acetic acid, it is 
oxidised to benzoic acid. 

Monobromodiphenyl, CyzHsBr, is formed by adding bromine to a solu- 
tion of the hydrocarbon in carbon disulphide. It crystallises in 
lamine, melting at 89°, and boiling at 310°, and yields on oxidation 
parabromobenzoic acid. The same acid is produced by oxidising 
dibromodiphenyl. Diphenyl does not combine with hydrogen when it 
is heated with concentrated hydriodic acid and phosphorus in sealed 
tubes to 280°. o« 


a-Bromo-sulpho-toluene and a-Sulphotoluene. By Hisner 
and TrrRy (Zeitschr. f. Chem. [2], vii, 232). 


CryYsTaLLIsED bromotoluene when completely separated from the fluid 

bromotoluene, melted at 28°—29°, boiled at 185°, and had a specific 

gravity of 1°3999 at 30°. When dissolved in fuming sulphuric acid, it 

gave, on neutralization, a calcium salt (CsH;.CH;Br.SO.0),Ca+4H,0, 

crystallising in long needles. The free acid separated from this salt by 

sulphuric acid formed a mass of leaf-like crystals easily soluble in 
VOL XxIy. uot 4c 
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water and alcohol, but only slightly soluble in ether. The acid was 
converted into the a-barium salt, then into the a-copper sait, which 
differs from the 8-salt by its gr eater solubility, and from this it was set 
free by the action of hydrosulphuric acid. This acid is not altered by 
being heated to 210°, and yields, whether previously heated to 210° or 
not, the same amide as that ‘yielded by the acid prepared from the sodium 
salt, having the composition C,H;.CHs.Br. (SO,0Na) + 3H,0, and 
crystallising from alcohol in monoclinic tables. This amide, CoHs. 
CH,.Br.(SO.NH.), melts at 260°—267°, and crystallises from water 
in long needles. 

The acid obtained from the «-copper salt yielded on treatment with 
sodium-amalgam, a-sulphotoluene, C;Hy.CH;.SO,0H, which forms a 
mass of large folicted crystals. Lead salt, (CsHy.CH;.(S0,0).Pb + 
4H.O: needles v-ry soluble in alcohol and water. Barium salt, (CoH. 
CH;.(SO,0).Ba+HO: monoclinic tables, very soluble. Calcium salt: 
needles exceedingly soluble in water and alcohol. Potassium salt, 
C.H;.CH;(SO,0K) + H,O: very soluble, efflorescent, monoclinic 
tables. The amide torms monoclinic prisms, very soluble in water, 
and melting at 152°—153°. 

The authors are engaged in the examination of the oxidation-pro- 
ducts of these acids. . he 


Dimethylanthracene. By A. van Dorp (Deut. Chem. Ges. Ber., 
v, 674—676). 

Ir is well known that Limpricht obtained anthracene by heating benzyl 

chloride with water under pressure :— 


4C,H,Cl — 4HCl1 + C,H, + CywHy. 


The author has submitted the homologous compound, eylyl chloride, 
c.H,CHs 
“CHCl 
chlorine on boiling coal-tar xylene,* to the action of water in sealed 
tubes at 200°. It is thus converted into a brown oil of aromatic odour 
of which but little passed over on distillation below 230°; the ther- 
mometer then rose gradually to the boiling point of mercury, and a 
pale yellow oil distilled over; at a later stage, a crystalline body con- 
densed in the neck of the retort, after which came semi-solid products. 

The crystalline substance is dimethylanthracene, C,;Hy. Its forma- 
tion may be expressed by the equation: 


4C0,H,Cl = 4HCl1 -+ C,,Hy - Cres. 


boiling point 190°—200° repared by the action of 
S I prey y 


The above-mentioned oil is probably the compound C,.Hjs, since it 
is almost entirely converted into C,;H,, on passing it through a red-hot 
tube, and at the same time hydrogen is evolved. 

Dimethylanthracene closely resembles anthracene ; it crystallises in 
large glistening plates, which are white and fluorescent when perfectly 
pure, and melt at about 200°. Oxidised by chromic acid, it yields a 


* The xylene employed gave’ chiefly iso- and but little terephthalic acid on 
oxidation. 
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product which may be sublimed in yellow plates melting at 153°, which 
is probably dimethylanthraquinone. A small quantity of a ‘second 
body of higher melting point is also formed. 

H. E. A. 


Mononitroresorein. By P. Wrsrisxy (Ann. Chem. Pharm, 
clxiv, ]—8). 


Wuereas trinitroresorcin is readily formed by the action of a mixture 
of nitric and sulphuric acids on resorcin (Stenhouse), the author did 
not succeed in obtaining mono- or di-nitroresorcin by direct nitration. 
Mononitroresorcin is formed, however, as a secondary product in the 
preparation of diazoresorcin (this Journal [2], ix, 830). On distilling off 
the ether after the azo-compound is deposited, a "dark-coloured resinous 
mass remains. This is boiled with much water, the solution filtered, 
and the filtrate treated with lead acetate; the precipitate thus formed 
is removed; the lead in solution precipitated by sulphuric acid ; and 
the filtrate shaken up with ether. To purify the crude mononitro- 
resorcin which remains on distilling off the ether, it is dissolved in 
water and neutralised by baryta-solution ; on cooling, a barium salt of 
the composition, C;H;(NO,)O,Ba + 5aq., crystallises out in brilliant 
needles of the colour of potassium bichromate. The aqueous solution 
of this salt is acidulated with sulphuric acid and shaken up with ether ; 
the ether is then distilled off, and the residue recrystallised from boiling 
water, from which the pure mononitroresorcin separates on cooling in 
the form of long, hair-tine, lemon-yellow needles, melting at 115° 

On passing a current of carbonic anhydride through a hot solution 
of the above barium salt, barium carbonate is precipitated, and, on 
cooling, a second salt of the formula, (CsH;(NO.)OH.O),.Ba+aq. crys- 

tallises out in small groups of fine dark golden-yellow needles. If a 
solution of the first salt be mixed with acetic acid, a third salt of the 
composition, (C.H;(NO,)OH. O).Ba.C,H.(NO, (OH); + 2aq., is ob- 
tained ; this crystallises in brilliant golden-yellow needles. 

Monoamidoresorein hydrochloride is obtained by reducing the mono- 
nitro-compound with tin and hydrochloric acid ; it crystallises in large 
colourless, oblique prismatic forms. 

Dibromonitroresorcin is produced when bromine is added to an ethe- 
real solution of nitroresorcin, also by the action of nitric acid 
containing nitrous acid on tribromoresorcin; it crystallises from 
_— alcohol in golden-yellow, glistening plates, which melt at 
147° 

H. E. A. 


On the Constitution of Coumarin. By Huco Scuirr (Deut. 
Chem. Ges. Ber., v, 665—666). 


Or the three formule proposed for coumarin by Perkin (I ), Strecker 
and Fittig (II), and Baesecke (111) respectively, namely :— 


a3. C,H,—_CH—CH—CO. 


~ - 
Re - 


O 
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the author considers the second to be in complete accordance with the 
known reactions of this body, and quotes the following facts, which 
cannot well be reconciled either with I or with III. 

Lieben’s experiments have shown that a large number of bodies in 
which the CH;—CO—C grouping (1) exists, yield iodoform on treat- 
ment with iodine and potassium hydrate; coumarin, however, does 
not. 

Neither does coumarin give a coloration with ferric chloride, as it 
should, according to III, but, what is of more importance, this formula 
also requires that it should yield an acetyl-derivative : the author finds, 
however, that both acetic anhydride and acetyl chloride are without 
action on coumarin. 


H. E. A. 


Aromatic Additive Compounds. By C. Grarbe (Deut. Chem. 
Ges. Ber., v, 677—68]). 


THE compounds obtained by the addition of hydrogen to aromatic 
compounds have been but little examined, with the exception of 
dihydranthracene; but a more complete knowledge of them appears 
very desirable, as it will enable us to determine the constitution of oil 
of turpentine and the terpenes in general. Since Oppenheim and 
Barbier have succeeded in converting oil of turpentine into cymene, 
the former hydrocarbon has been generally regarded as dihydrocymene. 
But this view is opposed by several facts. The chemical properties of 
oil of turpentine are quite different from those of other additive hydro- 
carbons, and moreover it can be easily converted into compounds like 
pyroterebic acid, which do not belong to the aromatic group. The 
author has therefore commenced researches on these additive hydro- 
carbons. 

Naphthalene tetrahydride, CyH2, has been obtained by Baeyer by 
heating naphthalene with phosphonium iodide. A more convenient 
method is to heat 10 grams of naphthalene, 3 of phosphorus, and 9 of 
hydriodic acid (b. p. 127°) for 6—8 hours to 220°—250°. Naphtha- 
lene tetrahydride boils at 205°, has a peculiar odour, and combines 
with picric acid. By passing its vapour through a red-hot tube, it is 
resolved into hydrogen and naphthalene. Oxidising agents convert it 
into phthalic acid, and concentrated nitric acid forms nitro-compounds, 
of which only picrice acid could be isolated. When bromine is added 
to a solution of the hydrocarbon in carbon disulphide, hydrobromic 
acid is given off, and an oily product is formed, which on distillation is 
decomposed, with formation of hydrobromic acid, naphthalene, dihy- 

. dride of naphthalene, and brominated bodies. 

Naphthalene tetrahydride dissolves in cold concentrated sulphuric 
acid, the monosulpho-acid being produced, which forms crystals readily 
soluble in water and alcohol. The barium salt, (Cj)H,,SO;),.Ba + 
2H,0, crystallises in plates, dissolving freely in hot water and alcohol. 
The sodium salt, C,>H,,SO;Na + H,O, is readily soluble in water and 
alcohol. On fusing it with caustic potash it yields a phenol, and with 
sodium formate an acid. 

Cynene, C\yoHys.—Voelcker obtained this hydrocarbon by the action 
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of phosphorus pentoxide on oil of wormseed, but it is more convenieutly 
prepared by distilling this oil with phosphorus pentasulphide. It boils 
at 174°—175°, and yields, on oxidation with chromic acid solution, 
terephthalic acid, and not phthalic acid, as Kraut has stated. Cynene 
differs from oil of turpentine in dissolving in cold concentrated sul- 
phuric acid without coloration, or evolution of sulphur dioxide, cynene- 
sulphonic acid, C\yH,;SO,H, being formed. The free acid forms a thick 
syrup; its salts are readily soluble in water and alcohol. By fusing it 
with potash, oxidation takes place, and a liquid, cymophenol, C,»Hj3;0H, 
is formed, boiling at 232°—235°, and probably identical with that 
obtained by Mueller and Pott from cymenesulphonic acid. From 
these reactions it would appear that cynene is the dihydride of cymene, 
and it was therefore tried to reduce cymene to cynene. 

By heating cymene with hydriodic acid and phosphorus to 280°— 
290° for 16 hours, a mixture of unaltered cymene and a hydro-com- 
pound is obtained, the chief portion of which boils at 170°—176° (the 
cymene boiling at 175°—176°). This product, as well as the small portion 


boiling at about 160°, were acted upon by sulphuric acid like cynene. 
C. S. 


Terpene Dibromide, C,,H,,Br,. By BizprrRMANN and OPPENHEIM 
(Deut. Chem. Ges. Ber., v, 627—628). 


As hydrobromic acid is readily eliminated from terpene dibromide, it was 
resolved to study the action of oxidising agents on it. Although readily 
attacked by nitric acid, it only yields a resinous body, from which no 
definite nitro-compound could be isolated. A better result, however, 
is obtained by digesting it with acid potassium chromate and sul- 
phuric acid. The solid product, after purification by repeated solution 
in soda and reprecipitation, was found to consist of terephthalic acid, 
C.H,O,. A small quantity of a colourless body found in the upright 
condenser, the author believes to have been the monobromhydrate of 
turpentine oil, CjH,;Br. It had an odour resembling that of camphor, 
and melted at 60°. The reaction would therefore seem to consist of 
the splitting up of the dibromide into hydrobromic acid and cymene, 
and the oxidation of the latter to terephthalic acid. 
C. E. G. 


Cymene from Turpentine and from Lemon Oil. By A. Oppern- 
HEIM (Deut. Chem. Ges. Ber., v, 628—631). 


THE object of this research was, if possible, to obtain some insight 
into the constitution of the isomeric ethereal oils by studying the 
cymenes obtained from them by the abstraction of a molecule of hydro- 
gen. The terpene and citrene, boiling at 160°—161° and 173°—174° 
respectively, were first converted into the dibromides by the cautious 
addition of a molecule of bromine to the well cooled oils. After 
numerous trials, the author found that the best method of eliminating 
the two molecules of hydrobromic acid from these bromides was to 
heat them with a slight excess of aniline to 180° for eight hours: by 
this process a yield of 30 per cent. of the theoretical amount of 
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cymene was obtained. The boiling point of the hydrocarbon, from 
either source, was between 176° and 179°, and by oxidation with 
potassium dichromate and sulphuric acid it yielded terephthalic acid 
and acetic acid, showing that in both the cymenes the side chains con- 
sist of ethyl and normal propyl, and that their relative position is the 
same. The two cymenes would therefore appear to be identical, and 
terpene and citrene to consist of the same cymene combined with two 
atoms of hydrogen, differing from each other only in the relative 
position of the latter. It must be remembered, however, that the yield 
of terephthalic acid is much less than that indicated by theory, so that 
the acetic acid may be produced by the oxidation of a portion of the 
aromatic compound, and not of the side chain. 

C. E. G. 


Artificial formation of Camphor. By Oppenneim (Deut. Chem. 
Ges. Ber., v, 631—632). 


DvurINnG some experiments made to determine whether the cymene from 
turpentine consisted of several isomeric modifications or only one, the 
author completely oxidised some of the former hydrocarbon, and obtained 
in the upright condensing tube a small quantity of a white crystalline 
substance having the appearance, odour, and composition of camphor. 
It sublimed readily, and melted at 162°, which is nearly the same 
melting point as that of camphor (176°), the difference being probably 
due to the presence of a small amount of impurity. A sublimate, 
having the same melting point was also obtained in the oxidation of 
the cymene from citrene. This compound does not uppear to be pro- 
duced under the same circumstances from turpentine ; neither did ter- 
pene dibromide yield it by treatment with silver oxide or with silver 


salts. 
C. E. G. 


Compounds of the Camphor Group. By J. Kacuier (Ann. 
Chem. Pharm., clxiv, 75). 


Wuen an alcoholic potash-solution acts on camphor, a small quantity 
of borneol is formed (Berthelot) probably by the reaction— 

CioHigO + H,0 = CioH,,0 + O, 
the nascent oxygen resinising part of the camphor. By the action of 
sodium on a solution of camphor in toluene, and of carbonic acid on 
the product, a much larger quantity of borneol is formed (Baubigny) 
by the reactions— 


2C,)H,,O + 2Na — C,,H,;NaO + C,oH,;NaO. 


Camphor. Sodium-borneol. Sodium-camphor. 


C,,)H,;,NaO + CO, — C,,H,,Na0;. 
Borneol sodium 
carbonate. 


Cy. Hi;Na0O; + H.O = CywHis0 + NaHCoO,. 


Borneol. 
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If potassium and a higher-boiling petroleum be employed, campho- 
late of potassium and borneol are formed by the mutual reaction of 
potassium-borneol and potassium-camphor first formed, thus— 


CywHyKO + CrHisKO + 2H,0 = CyHi;KO, + CoH .O + KHO. 
Potassium 
campholate. 


The natural borneol and that synthesized by the above two sets of 
reactions, exhibit respectively the rotatory powers, a = + 33°4°, 449°, 
and 42°4°, 

By the action of phosphorus pentachloride or of hydrochloric acid, 
borneol furnishes a chloride, C;)H,;Cl, melting at 132° ; this is converted 
into ordinary camphor by hypochlorous acid— 


CyH,,Cl + HClO = 2HCl + CyH,.0, 
just as borneol is similarly converted into ordinary camphor— 
C,)H,,0 + HCI1O an HCl + H,.O + C,,H,,0. 


Bromine acts on borneol, forming first camphor and hydrobromic 
acid, and finally a mixture of monobromocamphor and borneol bromide. 
Phosphoric anhydride acts on borneol, forming a hydrocarbon, C,)Hy¢ 
(borneene of Pelouze), boiling at 176°—180°, and an isomeric condensa- 
tion product distilling at 250°—280° ; borneene smells like turpentine, 
but does not unite with hydrochloric acid or with hypochlorous acid. 

A number of substances of formula C,H,:0O have been described by 
different chemists as camphrene or phorone. The author gives a table 
of the principal properties and reactions exhibited by camphrene from 
camphor and by phorone: from (a) camphoric acid; ()) acetone by 
quicklime; (c) acetone and sodium; (d@) grape sugar; (e) cane sugar; (/) 
acetone and hydrochloric acid ; from which it woald seem probable that 
the first five phorones are identical, while phorone (/) and camphrene 
are only isomeric with that substance. 

Phorone prepared from camphoric acid, and boiling at 206°—215’, 
was boiled with chromic solution for two days in a flask, with upright 
condenser attached ; on distillation with water, an acid distillate con- 
taining acetic acid was obtained. The residue was agitated with ether, 
which gave a syrupy extract, solidifying to a magma of crystals on 
standing a few days; this was converted into barium and silver salts, 
and proved to be adipic acid, CsH\»O;. Hence phorone splits up on 
oxidation, thus— 


C,HyO + O; = C.Hw~O; + C.HyO, + CO. 


Camphrene prepared by Schwanert’s process (Ann. Chem. Pharm., 
exxiii, 298) appears from the author’s researches to be a mixture of pho- 
rone with a hydrocarbon, which raises its boiling point up to 230°—235°. 
On analysis an excess of carbon of 1 per cent. more than that indicated 
by the formula C,,H,O was found, while the highest-boiling fraction 
contained only half the oxygen requisite for that formula ; by oxidation 
with chromic liquor, acetic and adipic acids were formed, and also a 
small quantity of an acid of formula C,H;O, ; apparently the camphrenic 
acid of Schwanert. On closer examination this substance appeared 
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to present all the properties of the insolinic acid of Hofmann (from 
cuminic acid) ; of the acid obtained by Hirzel and Beilstein from xylylic 
acid by oxidation, and hence having the formula, C;H;(CH;) { aap ; 
and of the xylidic acid of Fittig and Laubinger. The author concludes 
that these are probably one and the same homologue of terephthalic 
acid, and that the so-called camphrenic acid of Schwanert is not an oxi- 
dation-product of phorone, but of the hydrocarbon with which the 
phorone is mixed in the so-called camphrene. 

From the so-called camphrene, Schwanert obtained, by the action of 
phosphoric anhydride, a hydrocarbon CyHy.2, boiling at 170°—175° ; his 
analytical numbers, however, indicate that this was not free from 
oxygenised substances, and hence it cannot be concluded that this 
hydrocarbon was really distinct from the cumene (of boiling point 150° 
—160°) derived from phorone. The statement that nitric acid only 
resinizes phorone is not correct; when the action is pushed far enough, 
oxalic and adipic acids are formed, but no trace of insolinic acid. 

The compound C,H,,O obtained from acetone by hydrochloric acid 


(to which Baeyer ascribes the formula, a > C¢ = C Ge O, 


and Kekulé the formula, yy’ »C——CH — O(CH,)=CH—CO— CH;) is 
certainly only isomeric with phorone, being a solid crystallisable body, 
boiling at 196°, and not yielding cumene with zinc chloride or phos- 
phoric anhydride; whilst, on the other hand, the author considers all 
the other substances discussed in this paper to be identical (thus the 
product from cane-sugar obtained by Benedict, and found by him to 
yield acetic acid on oxidation, was found by the author also to yield 
adipic acid). 

The author assigns the following formule to the undermentioned 
substances :— 


-— CH, 
H.C C(C3H;) CH, C(C;H;) 
co | | CH.OH 
H.C CH CH, CH 
‘~ F ee 
CH, CH, 
Camphor. Borneol. 
CH, CH, 
f/f ™ ff. ™% 
CH, CH.C,H,.CO.0H CH, C(C.H;) 
| eo 
CH, CH.CO.OH CH, CH 
a ed 
CH, CH, 
Camphoric acid. Phorone. 
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On Phenylene-diacetic Acid. By R. BinpeERMANN (Deut. Chem. 
Ges. Ber., v, 702). 


WueEn chlorine is passed into the vapour of boiling commercial xylene 
(a mixture of para-xylene and meta-xylene), a certain quantity of the 
C : ; , 

body, CeHy rey (obtained by Grimaux from synthetical methyl- 
toluerte from solid bromo-toluene), is produced, and is obtainable by 
distilling till the boiling point reaches 230°, and bringing the tarry 
residue into a freezing mixture, when crystals of the compound are 
deposited ; these are purified by crystallisation from alcohol. This sub- 
stance melts at 100°, and exhibits all the properties assigned to it by 
Grimaux; it yields terephthalic acid by oxidation with chromic acid. 

Bromine dropped into the vapour of the xylene through an upright 

condenser furnishes the corresponding dibromide, CoH} ata still 

2 

more readily : all traces of moisture must be absent, otherwise decompo- 
sition sets in. On cooling, a magma of crystals is produced, from which 
the dibromide is obtainable- by pressure and recrystallisation of the 
solid from alcohol. In all these operations the eyes are much attacked. 
The pure dibromide melts at 143° (145°—147° Grimaux) and is readily 
soluble in boiling alcohol, difficultly in cold alcohol and ether. 

On treating it with alcoholic potassium cyanide, the corresponding 
dicyanide, CsHy { ao is produced (melting point 88°—90°); an 
amorphous body, apparently a polymeride of this is also formed. On 
boiling the dicyanide with alcoholic potash ammonia is evolved, and 
phenylene-diacetic acid, CoH | Sg ye produced ; this is precipi- 

2- . 
tated in white flocks from the potash salt by acids; it is readily soluble 
in alcohol, less readily in ether. Hot water dissolves it readily, but in 
cold water it is almost insoluble. It cannot be obtained in a distinctly 
crystalline condition, and gives an amorphous silver salt; the calcium 
salt is, however, crystallisable. 

Further researches to prepare the corresponding diamine, the diatomic 
mercaptan, &c., are contemplated. 


C. R. A. W. 


Action of Potash on Benzoic Acid. By L. Barru (Ann. Chem. 
Pharm., clxiv, 138—150). 


By fusing benzdic acid with caustic potash for half an hour to about 
360°, paraoxybenzoic acid is formed, together with a yellow amorphous 
acid, having the composition C,oH,,O;, and brown resinous bodies. 
Besides these substances, a small quantity of an acid, C,H,.0;, is pro- 
duced, which is also formed when paraoxybenzoic acid is fused with 
caustic potash. It crystallises from dilute alcohol in microscopic 
prisms, is readily soluble in alcohol and ether, and gives with ferric 
chloride a violet-red colour. The most remarkable of these results is 
the formation of paraoxybenzoic acid, which is produced by the direct 
oxidation of benzoic acid. C. Ss. 
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On Bromochlorosalylic and Bromochlorobenzoic Acids. By 
Ap. Cuavs and Dr. Pretrer (Deut. Chem. Ges. Ber., v, 656—659). 


Tue three chlorobenzoic acids are not all converted with equal ease into 
the corresponding bromochlorobenzoic acids by the action of bromine 
on their aqueous, alcoholic, or ethereal solutions. Chlorosalylic acid is 
scarcely altered even after heating with bromine in sealed tubes, 
whereas chlorobenzoic acid is acted upon with comparative readiness. 
They may all be easily brominated, however, by the action of bromine 
on a hot solution of the silver salt. 

Bromochlorosalylic acid erystallises in fine, small, glistening needles, 
melting at 151°, and soluble in 380 parts of water at 21° C. Like 
chlorosalylic acid, it melts under boiling water, but is more soluble 
than that acid. Its salts are also more soluble than the correspond- 
ing chlorosalylates. The potassium, calcium, and barium salts were 
prepared. 

Bromochlorobenzoic acid also crystallises in fine, white, felted needles, 
but is less soluble than the above (1080 parts of water at 21° dissolve 
1 part of the acid) and does not melt under boiling water. Its barium 
salt crystallises with two molecules of water; that of the above- 
mentioned isomeric acid contains three. 

In the preparation of chlorobenzoic acid by the action of potas- 
sium chlorate and hydrochloric acid on benzoic acid, it was found that 
no inconsiderable quantities of dichlorobenzoic acid were formed. The 
properties of the acid thus obtained differ in several respects from 
those described as characteristic of dichlorobenzoic acid by Otto, and 
by Beilstein and Kuhlberg. 

Experiments are in progress to convert the above acids into dioxy- 
benzoic acids by fusion with potassium hydrate. This appears to 
succeed if the temperature be carefully regulated, but if the heating 
be carried too far, chlorobromo salylic acid yields considerable quantities 


of salicylic acid. 
H. E. A. 


Derivatives of Dioxybenzoic Acid. By L. Barra and C. 
SENHOFER (Ann. Chem. Pharm. clxiv, 109—126). 


By the destructive distillation of dioxybenzoic acid a yellow crystalline 
body is obtained, and the same substance is formed when this acid is 
heated for an hour with four times its weight of sulphuric acid to 
120°—140°. On adding water to the dark blood-red solution the new 
compound separates as a dark-green powder, which may be purified by 
dissolving it in alcohol and boiling the solution with animal charcoal. 
From the yellow filtrate the substance is precipitated by the addition 
of water in crystalline flakes, having the composition C,,H,O, + 2H,O, 
and becoming anhydrous when dried at 100°. This body is not an 
anhydride of dioxybenzoic acid, as by heating it with water or potash 
it is, according to the temperature, either not altered at all or completely 
destroyed. 

By heating it with zinc-dust it is reduced to anthracene; it is 
therefore a tetraoxyanthraquinone, and its formation is quite analogous 
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to that of rufigallic acid from gallic acid and that of rufiopin from 
opianic acid— 
2C,H,O,; —_ 2H.O ae C,,H,O.. 


Anthrachrysone, as the authors call this compound, forms a golden- 
yellow crystalline powder, which, when heated, gives off a quinone-like 
smell, but does not melt even at 320°. It can be distilled without de- 
composition, and is but sparingly soluble in alcohol and less so in 
benzene and toluene. Water dissolves only traces; in dilute sulphuric 
acid or hydrochloric acid and carbon bisulphide it is quite insoluble. 
The best solvent for it is glacial acetic acid; water precipitates it from 
this solution in greenish-yellow flakes. Although possessing the cha- 
racteristic properties of a quinone, anthrachrysone is not acted upon by 
sodium-amalgam. 

On heating it with a large quantity of water and freshly-precipitated 
barium carbonate, the compound (C,,H,O,).Ba + 11H,0 separates on 
standing in dark-red crystalline flakes. The same salt is obtained in 
needles half an inch long when anthrachrysone is heated with the right 
quantity of baryta-water and the solution is concentrated. On adding 
barium chloride to a solution of the ammonium salt, dark-red needles, 
having the composition C,,H,O,Ba gradually crystallise out. When 
calcium chloride is added to the ammoniacal solution, the calcium salt is 
obtained as a precipitate consisting of light-red microscopic needles. 
The magnesium and aluminium salts are amorphous red precipitates ; 
the copper- and silver-salts, brown amorphous masses. By fusing 
anthrachrysone with potash, a large quantity of a humus-like substance 
is formed, together with a small quantity of a crystalline body. Anthra- 
chrysone dyes on iron-mordants a brown colour, and on alumina- 
mordants it produces a colour like that of alizarin, but duller. 

Monobromodioxybenzoic acid, C;HsBrO,, is produced by adding a suffi- 
cient quantity of bromine-water to a cold aqueous solution of the acid. 
On evaporating the solution and crystallising the residue from hot 
water, monobromodioxybenzoic acid is obtained in colourless needles an 
inch long, melting at 253°. Its solution gives a brownish precipitate 
with ferric chloride, but it is not precipitated by lead acetate. The 
crystallised acid contains one molecule of water, which it loses at 120°. 
By heating it with sulphuric acid it is converted into anthrachrysone. 
C,H,Ag;BrO, is a yellow amorphous precipitate obtained by adding 
silver nitrate to the ammonium salt. The baryta salt is readily soluble 
in water and crystallises in long needles. The copper salt separates 
from a hot solution in light-green microscopic but well-defined prisms 
(C,;H,BrO,),Cu + 8H.O. The potassium salt crystallises in needles and 
dissolves very readily in water. 

By fusing the monobrominated acid with potash, a large quantity is 
converted into dioxybenzoic acid and a smaller quantity into gallic acid. 

When tribromodioxybenzoic acid is fused with potash, nearly the 
whole is reconverted into dioxybenzoic acid; there is also formed a 
small quantity of a compound which gives a green colour with ferric 
chloride. 

Diethyldioxybenzoic acid, C;HyOx(C.2H;)2, is produced by heating the 
ethyl-ether with ethyl iodide, caustic potash, and a little alcohol in 
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sealed tubes to 130° for some hours. The ethylic diethyl-dioxybenzoate 
thus formed is an oily liquid which is readily decomposed by boiling it 
with potash. The free acid crystallises from water in needle-shaped 
prisms, melting at 87°—88°. The barium salt has the composition 
(CiHi;0,)2Ba. By heating diethyl-dioxybenzoic acid with quicklime, 
an oil is obtained boiling between 200°—260°, containing probably the 
diethyl-ether of resorcin. The latter compound is easily obtained by 
heating resorcin with ethyl] iodide and potash ; it is an oily liquid boiling 
at 250° and giving no colour with ferric chloride. By heating it with 
hydriodic acid it is not reconverted into resorcin, but a resinous body 
is produccd, the alkaline solution of which exhibits, even when very 
dilute, a strong dichroism, appearing green in reflected light and 
yellowish-red by transmitted light. Exactly the same reaction is 
shown by the distillate of a mixture of diethyl-dioxybenzoic acid and 
lime. 

As the disulphobenzoic acid from which the dioxybenzoic acid is 
obtained yields isophthalic acid when it is fused with sodium formate, 
and as further the dioxy-acid seems to yield resorcin, it appears most 
probable that the side chains in these acids have the positions 1, 3, 6. 

C. 8. 


Sulpho-acids of Benzene. By H. Rose (Zeitschr. f. Chem. [2], 
vii, 234). 
Pore nitro-benzene was dissolved in about its own volume of sulphuric 
acid, and the solution was kept for some weeks in a warm place. The 
barium salt, which has already been obtained by Schmitt (Ann. Chem. 
Pharm., cxx, 163), was then prepared, and from it the free acid, which 
was found to crystallise in leaf-like masses, efflorescing over sulphuric 
acid and deliquescing in damp air. It melts between 60° and 70°, and 
though very soluble in alcohol it is almost insoluble in ether. Both the 
acid and its salts are intensely bitter. Bariwm salt, (Cs;Hy.NO,SO;).Ba + 
H,0: small, slightly yellow, hard crystals, easily soluble in hot water 
but almost insoluble in alcohol. Lead salt, (CsHy.NO.SO;).Pb + 2H,O: 
large, white nodules, very soluble in hot water and tolerably soluble in 
cold water and alcohol. It is precipitated from its alcoholic solution 
by ether. Calciwm salt, very soluble in hot water and tolerably soluble 
in alcohol, from which it is precipitated by ether. When obtained by 
the rapid cooling of a concentrated solution, it forms shining leaflets 
(CsH,NO.SO;).Ca + 3H.0; but from a less concentrated solution it 
separates by slower cooling in large clear prisms (CsHyNO.SO;).Ca + 
2H,0. Copper salt, (CsH,NO.SO;),Cu + 4H,0: light green prisms, 
very soluble in water and easily soluble in alcohol. Potassium salt, 
C;H,NO.SO;K: shining leaflets from hot concentrated solution, long 
‘needles from dilute solution. It is easily soluble in hot water and 
slightly soluble in alcohol, from which it is precipitated by ether. 
Sodium salt: small leaflets, very soluble in hot alcohol and water. The 
alcoholic solution to which ether has been added deposits the salt in 
fine crystals. 
The author is engaged in the further study of this acid and its 
amido-acid, which has been already obtained by Schmitt. He also 
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intends to compare it with the product of the nitration of benzene- 
sulphonic acid, and its amido-acid with that of the last-named acid. 
a & 


Benzylsulphonic Acid. By G. A. Barsacuia (Deut. Chem. Ges. 
Ber., v, 687—689). 


Tuis acid has already been examined by the author who obtained it by 
the action of potassium sulphite on benzyl chloride. From its reactions 
the author concluded that the group SO;H was linked to the carbon 
by oxygen. It appeared therefore of interest to compare this acid with 
that obtained by the oxidation of the sulphides of benzyl. Benzyl- 
hydrosulphide was converted into the bisulphide by adding bromine to 
its ethereal solution, and the product was oxidised with nitric acid of 
different strengths. The result was the formation of much benz- 
aldehyde, a little benzoic acid, and benzylsulphonic acid, identical with 
that obtained before. 

As this method yields the body in small quantities only, the oxida- 
tion of benzyl sulphocyanate was next tried. This compound was ob- 
tained by heating benzyl chloride with an alcoholic solution of potas- 
sium sulphocyanate. It crystallises from alcohol or ether in prisms 
melting at 41°, and boiling at 230°—235°. On oxidising it with nitric 
acid it yields only benzaldehyde and benzoic acid, but no sulpho-acid. 

C. S. 


Toluene-disulphonic Acid and some of its Derivatives. By 
C. Sennorer (Ann. Chem. Pharm., clxiv, 126—138): 


Tuts acid is obtained by heating toluene with Nordhausen sulphuric acid 
and phosphorus pentoxide for four or five hours to 2300°. On opening 
the tubes, a large quantity of sulphur dioxide is evolved. The brown 
residue is dissolved in water, and the solution is boiled and neutralized 
with barium carbonate. By adding alcohol to the concentrated filtrate 
the barium salt is obtained as a white precipitate, having the composi- 
tion C;H;(CH;)(SO;).Ba + 3$H,0. The potassium salt is prepared by 
adding milk of lime to a solution of the crude acid and precipitating 
the calcium salt with potassium carbonate. Purified by recrystal- 
lisation, it forms short, well-defined prisms, of the composition 
CH(CH;)(SO3)2K, + H,0. 

By decomposing the barium salt with sulphuric acid, evaporating 
the filtrate, and exhausting the residue with a mixture of alcohol and 
ether a solution of the free acid is obtained, crystallising in vacuo 
over sulphuric acid in soft microscopic needles, which could not be 
obtained quite pure. 

The silver-salt, CSH,(CH;)(SO,Ag). + 2H,0, is obtained by neutral- , 
izing a boiling solution of the acid with silver-oxide; it forms yellow 
crystals. The cadmium salt is a gum-like mass, and the ammonium 
salt forms very soluble needles. 

By fusing the potassium salt with potash, salicylic acid and isorcin, 
C,H,O,, are produced. The latter compound melts at 87°, boils at 
260°, and solidifies on cooling to a radiate crystalline mass. It has a 
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faint, sweet taste and dissolves in water, alcohol, and ether. Isorcin 
has great resemblance to orcin, from which it, however, it differs by 
its reactions. Its solution does not assume a red colour when exposed 
to the air; with ferric chloride it yields a brownish-green colour; it 
reduces ammonical silver solutions even in the cold, and gives with 
bleaching powder a red colour, changing gradually into yellow. In 
presence of ammonia and air, it acquires a brown colour, but becomes 
colourless again on the addition of acetic acid. 

When potassium toluenedisulphonate is fused with sodium for- 
mate, it is converted into the potassium salt of isowylidic acid, 
C.H3(CH;)(CO.H.). This acid is almost insoluble in cold water, 
sparingly soluble in hot water, but readily in alcohol and ether, and forms 
microscopic crystals. When heated it begins to soften at 280°, but does 
not melt completely till heated to 375°. By sublimation it is obtained 
in yellowish, well-defined needles. The barium salt, C;H;(CH;)(CO2(2.Ba 
+ 2H,0, is a yellowish, crystalline mass; the silver-, lead-, cadmium-, 
and copper-salts are amorphous precipitates. c 

. & 


Sulphopara-oxybenzoic Acid. By R. Kor.iiz (Ann. Chem. 
Pharm., clxiv, 150—154). 


Tuis acid is produced by acting with the vapour of sulphuric anhydride 
on dry paro-oxybenzoic acid; a syrupy, brown mass is thereby formed, 
which is to be diluted with water and neutralized with quick lime. 
The solution of the calcium salt is precipitated with potassium car- 
bonate, and lead acetate is added to the filtrate. The bulky precipitate, 
which is insoluble in water, is decomposed by hydrogen sulphide and 
the solution of the free acid evaporated on a water-bath. The crude 
acid thus obtained is purified by dissolving it in absolute alcohol, 
evaporating the solution, and recrystallising the residue from water. 
The acid is very soluble in water and alcohol, crystallises in deli- 
quescent, white, silky needles, and gives a blood-red colour with ferric 
chloride. 

On evaporating a solution of the potassium salt, first quadratic 
plates, having the composition C;H,K;SO, + 2H.,0, crystallise out, 
and from the mother-liquor the salt, C;H,K,SO, + H,0, is obtained in 
needles. That both salts contain the same acid is shown by the fact that 
the latter salt, by addition of caustic potash, may be converted into the 
quadratic salt, and that both, when fused with caustic potash, yield 
protocatechuic acid. 

The neutral barium salt, 2(C;H,BaSO,)+7H.0, crystallises from 
water in smal] plates, and the basic salt, (C;H;SO,).Ba, is obtained as an 
amorphous powder by adding barium chloride to a solution of the basic 
potassium salt. The silver-salt, C;,H,Ag.SO,, separates from a hot 

“aqueous solution in crystalline flakes. The copper-salt, C;H,CuSO,g, 
remains on evaporating its solution, as a dark-green amorphous powder ; 
the cadmium salt, C;HyCdSO, + 3H,O, forms microscopic crystals and 
is readily soluble in water. 


C. 8S. 
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Mesitylene-sulphonic Acids. By Hrinricu Rose (Ann. Chem. 
Pharm., elxiv, 53—74). 


Tue object of the investigation was to ascertain whether isomeric sub- 
stituted sulpho-acids of mesitylene could be prepared, the formation of 
such isomerides being impossible according to present views, since the 
three methyl groups in mesitylene are regarded as occupying symme- 
trical positions. 

Mesitylenesulphonie acid, C.H.(CH;);S0,;H.—The action of sul- 
phuric acid gives rise to the formation of only one acid of this com- 
position, according to the author. The preparation of the acid, and of 
its barium, lead, and magnesium salts, is described at length. It was 
converted into monobromomesitylene-sulphonic acid by the action of 
bromine on an aqueous solution ; the yield, however, is extremely small, 
the main product consisting of brominated mesitylenes. The barium, 
lead, potassium, sodium, copper, and calcium salts of the brominated 
acid are fully described. An acid of the same composition, and 
identical properties, was obtained by the action of fuming sulphuric 
acid on monobromomesitylene, but even in this case the yield is not 
very satisfactory. 

Nitromesitylenesulphonic acid.—Mesitylene-sulphonic acid is violently 
acted upon by fuming nitric acid, and converted into nitromesitylenes ; 
by careful nitration, however, it yields a mononitro-derivative, of 
which the barium, potassium, lead, and copper salts were prepared. It 
is converted by reduction with ammonium sulphide into amidomesitylene- 
sulphonic acid, a well crystallised compound, yielding a series of well- 
defined salts. Nitromesitylene is soluble in fuming sulphuric acid, but 
is reprecipitated on addition of water. H. E. A. 


Synthesis of Sulphotannic Acids. By Huco Scuirr (Deut. 
Chem. Ges. Ber., v, 661—664). 


Tuis communication refers to the production of a new class of bodies, 
the etheric anhydrides of the aromatic sulphonic acids, which exhibit 
in a remarkable manner the characteristic behaviour of tannic acid. 
They are obtained by the action of phosphorus oxychloride on the sul- 
phonic acids. 

Phenolsulphonic acid thus treated yields a product which is readily 
soluble in water, but is almost entirely reprecipitated on the addition of 
hydrochloric acid. In the pure state it is a white, mealy powder having 
the composition, C,,H,S.,0;. It is a monobasic acid ; is converted into 
a monacetyl derivative by the action of acetic anhydride ; yields a pale, 
violet coloration with ferric chloride, and may therefore be formulated 
thus :— 


C.H;.0H.SO, 
C,H,.0H.S0,0H. | OH SO.OHD 
Phenolsulphonic acid. Etheric sulphopheny]- 
anhydride. 


This compound is in every respect a true tannic acid. 
Sulphotannic Acid.—Pyrogallol was converted into sulpho-acid by 
the action of pure pyrosulphuric acid prepared by dissolving one mole- 
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cule of sulphuric anhydride in one molecule of sulphuric acid. On 
treating the acid, C;H;.(OH);.SO,0H, thus obtained, with phosphorus 
oxychloride, it is converted into the corresponding etheric-anhydride, 
which may be precipitated from an aqueous solution by hydrochloric 
acid in white flocculi. This anhydride bears the same relation to pyro- 
gallolsulphonic acid that tannic acid bears to gallic acid :— 


C,H2.(O0H);.COOH C.H2.(OH)3.CO \ 
Gallic acid. C.H2.(OH)2.COOH.O 
Tannic acid. 
C,H,.(OH);.SO0,0H C,H2.(OH);.SO, } 
Pyrogallolsulphonic acid. C,H2.(OH),.SO,.0HO 


Sulphotannic acid. 


In properties it also resembles tannic acid most closely. 
H. E. A. 


New Method of Preparing Amides and Nitriles. By HE. 
A. Letts (Deut. Chem. Ges. Ber., v, 669—674). 


Ir had been shown by Hofmann that phenyl isosulphocyanate is con- 
verted by heating with acetic acid into phenyl-diacetamide :— 


N.CS.C,H; + 2(C,H;0.0H) = CO, + H.S + N.C,H;.(C.H;0).. 


It became therefore a question what would be the behaviour of the 
metallic sulphocyanates under similar conditions. 

Acetic Acid and Potassium Sulphocyanate—The latter dissolves 
readily in boiling acetic acid, and gas is at once evolved, but long con- 
tinued heating is required to complete the reaction, which in the main 
takes place as represented by the equation :— 


CKNS + 2C,H;0.0H = NH,.C.H;O + COS + C,H;0.0K. 


At the same time, however, acetonitrile, carbonic anhydride, and 
hydrogen sulphide are formed in small quantity in virtue of a secondary 
reaction. 

Isobutyric Acid and Potassium Sulphocyanate.—Reaction is sooner 
completed in this case, owing to the higher boiling point of the acid 
employed. The main products are carbonic oxysulphide and isobuty- 
ramide. The latter is a white crystalline substance, of pleasant aromatic 
odour, melting at 100°—102°, and boiling at 216°—220°; 200 grams of 
acid gave 60 grams of the pure amide. Isobutyronitrile, carbonic 
anhydride, and hydrogen sulphide—product of the secondary reaction, 


CKNS + 2(C,H,O.OH) = C,H;N + H.S + CO, + C,H,0.OK. 


are also obtained. 

The reaction between valeric acid and potassium sulphocyanate is 
perfectly analogous, and yields valeramide, valeronitrile, carbonic oxy- 
sulphide and anhydride, and hydrogen sulphide. 

In the case of the aromatic acids, almost the entire product consists 
of the nitrile. Thus benzoic acid gave benzonitrile:— 


CKNS + 2(C,;H;0.0H) = C;H;,N + CO, + H.S + C,H,0.0K. 
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Cuminic acid gave cumonitrile. No satisfactory result was obtained 
with cinnamic acid. No less than 80 per cent. of the calculated quan- 
tity of benzonitrile may be obtained by this process The mixture in 
the above proportions is placed in a flask, and heated either in a paraffin 
bath, or over the bare flame. The substances melt and form two layers, 
reaction commences at 190°, and the contents of the flask begin to boil 
at a somewhat higher temperature, but after about half an hour the 
whole solidifies to a white mass. The vessel is then strongly heated, 
and the distillation continued as long as possible, avoiding carbonisation 
of the residue, which consists of potassium benzoate. The semi-solid dis- 
tillate is a mixture of benzoic acid and bezonitrile, from which the 
former may be separated by shaking with ammonia, &c. “2 


Allyl Cyanide or Crotonitrile. By Rinne and Touiens 
(Zeitschr. f. Chem. [2], vii, 251). 


By heating pure allyl iodide with pure pulverised potassium cyanide to 
110° for two days, washing the product, again heating with potassium 
cyanide, and fractionating after treatment with a few drops of nitric 
acid, the authors succeeded in obtaining allyl cyanide in a state of 
purity. It boils at 116°—118°, has a not disagreeable, alliaceous 
odour, and is converted by alcoholic or aqueous potash into cro- 
tonic acid, melting at 71°—72°. This allyl cyanide is therefore identical 
with that of Will and Korner, and the crotonic acid with that of the . 
same investigators. 

The penetrating odour of the portion of the crude allyl cyanide 
boiling from 90° to 100°, indicates the presence of Lieke’s allyl 
cyanide. 

T. B. 


Synthesis of Aromatic Monamines by the moving about of 
Atoms in a Molecule. By A. W. Hormawnn (Deut. Chem. Ges. 
Ber., v, 704). 


Wuex trimethylphenylammonium iodide (prepared from pure dimethyl 
aniline and methy! iodide) is heated in a sealed tube to 200°, no change 
takes place; but if it be heated for a day to 220°—230, or to higher 
temperatures, changes ensue, expressed by the equations— 


C,H; C;Hi(CHs), ) C,H;(CH;) C.H,(CHs); ) 

CH; CH, CH; H | 

CH; +N = CH; N= H N= H /-N, 

CH; A | H | H J 
I) I I I 


i.e., there is first formed the hydriodide of the tertiary. base, dimethyl- 
toluidine ; then the hydriodide of the secondary base, methyl-dimethyl- 
phenylamine, or methyl-vylidine; and finally the hydriodide of the 
primary base, trimethylophenylamine, or cumidine. 
The products formed at 220°—230° when decomposed by alkali 
yielded an oily mixture of bases boiling between 200° and 280°. The 
VOL. XXV, 4D 
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lowest boiling fraction finally obtained boiled at 186°, gave a 
platinum salt and analytical numbers agreeing with those required for 
dimethyl toluidine, and produced a quaternary iodide on treatment 
with methyl iodide. This gave the numbers required for the formula 
— 
3 
CH; }N, or trimethyl toluylammonium iodide, and formed also 
CH; 
I 
the corresponding platinum salt. 

The higher boiling portions could not be separated completely by 
fractional distillation. Portions collected at the temperatures 200°— 
203°, 203°—208, 208°—212°, 212°—220°, were treated with methyl 
iodide, whereby crystalline solid products were obtained, which all had 
the composition trimethyltoluylammonium iodide, and yielded the corre- 
sponding platinum salt. These iodides were mixed together, decomposed 
by silver hydrate, and the resulting hydrates decomposed by distilla- 
tion. A tertiary base was thus produced, boiling constantly at 205°, 
and having the same composition as the dimethyl-toluidine boiling at 
186°. Hence two isomeric dimethylized tolwidines are formed by the 
action of heat on trimethylphenylammonium iodide. 

In order to decide whether either of these corresponds to the 
dimethylized toluidine obtained by methylizing solid toluidine, some 
of this latter was prepared ftom pure solid toluidine by the action of 
methyl iodide, and was found to boil at 207°—208°. This was con- 
verted into trimethyltoluylammonium iodide, which was decomposed 
by silver iodide and distillation, furnishing a pure dimethyl toluidine 
boiling constantly at 210°. This base resembled in smell the former 
one boiling at 205°, but differed from the one boiling at 186°. It is 
thus not improbable that three dimethyl-toluidines have been obtained ; 
but until the dimethylized bases corresponding to the other two 
toluidines have been investigated, it cannot be said with certainty that 
the bases boiling at 205° and 210° are really isomeric. All three 
dimethylized toluidines remained liquid when cooled to —10° 

The above-mentioned fractions between 203° and 220° yielded, on 
treatment with methyl iodide in excess, not only the crystalline 
trimethyl-toluylammonium iodide, but also a small quantity of a base 
which only combined with methyl iodide with great difficulty. This 
base boiled at 196°, and gave numbers agreeing with the formula of 

CsHs(CHs)2 | ; 
dimethyl-xylidine, CH; >N. At 100° it did not combine at all 
CH; 
with methyl iodide, but at 150° a small portion became converted into 
a quaternary iodide, which furnished the platinum salt of trimethyl- 
xylylammonium. 

This dimethyl-xylidine is probably formed by the alteration by a 
secondary reaction of the hydriodide of methyl-xylidine produced by 
the isomeric conversion of the original trimethylphenylammonium 
iodide, probably thus :— 
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C.H,; C.H.(CHs) C.H,(CH;), 
(CHs)s N= CH. 


CR PN = H }N 
I H 
I 


ee | C,;H;(CHs), ) C,H,(CH,) ) 
CH; CH; CH; 
H |}N= CH, $N + H 3$N, 
H | H | H 
I ) ; - I 


so that monomethyl-toluidine and dimethyl-xylidine are complementary 
products. 

Dimethyl-xylidine was prepared for comparison from xylidiné of 
boiling point 216°, contained in commercial aniline, by treatment with 
methyl iodide. This variety boiled at 203°, or 7° higher than that from 
trimethylphenylammonium iodide, and readily united with methyl 
iodide to form a quaternary iodide. 

When the isomeric transformation of trimethylphenylammonium 
iodide was effected at a temperature of abont 335° (melting point of 
lead), a further action was noticed, and also the production of several 
bye-products by secondary reactions. On distilling with water the 
acid product of the action, a considerable quantity of hydrocarbons, 
partly solid partly fluid, was obtained. When the residue was distilled 
with caustic soda, a mixture of bases distilled, the principal portion of 
which boiled at 217°—230°, and furnished a crystalline hydrochloride, 
from which was isolated a base boiling constantly at 225°—227°. This 


was a cumidine, ae *’ N, which was shown to be a primary 


base by methylisation. The dimethyl cumidine thus obtained boiled at 
213°—214°, and absolutely refused to combine with methyl] iodide to 
form a trimetlylcumylammonium iodide. The dimethyl-cumidine and 
dimethyl-xylidine obtained in the manufacture of dimethyl-aniline, on 
the other hand, readily unite with methyl iodide, forming quaternary 
compounds. The cumidine thus obtained from aniline did not yield a 
trace of colour by the action of corrosive sublimate ; but when a mix- 
ture of this cumidine and pure aniline was similarly treated, a beautiful 
carmine-red colouring matter resulted. 

A large number of questions are suggested by the foregoing experi- 
ments. The author proposes to examine in detail a number of points 


thus suggested. 
- C. R. A. W. 


Conversion of Aniline into Toluidine. By A. W. Hormann 
(Deut. Chem. Ges. Ber., v, 720). 


WHEN pure aniline hydrochloride is heated to 230°—250° for several 
hours with methyl alcohol, a yellow transparent honey-like mass is ob- 
tained, consisting chiefly of methylaniline hydrochloride : 


C.H;.NH.,HCl + CH;.0H = H.OH + C.H..NH(CH,) HCl 
D & 
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On heating the contents of the tube to 350° for a day, a crystalline 
hydrochloride is formed by the transformation 


C.H;.NH.CH;,HCl = C.H,(CH;).NH2,HC1; 


in short, methylaniline becomes converted into toluidine. 

After recrystallisation from water, this toluidine melts at 45° ; when, 
however, the hydriodide of methylaniline is similarly treated, solid 
toluidine is not formed, but one of the liquid modifications. 

The bye-products of the action of heat (about 330°) on trimethyl- 
phenylammonium contain, amongst other substances, a crystalline 
primary amine of constitution C,(CH;);.NH2, and a beautifully crys- 
tallised hydrocarbon melting at 136° and boiling at 230°—240°, which 
— numbers agreeing with the formula C,(CHs). = heamethylated 

enzene. 


C. R. A. W. 


Action of Ammonia on Nitranisic Acid and the Phenylene- 
diamine of Griess. By H. Sa.rxowsk1 (Deut. Chem. Ges. Ber., 
v, 722). 


WHEN nitranisic acid is heated to 160° with ammonia, the group 
OCH; is replaced by NH:2, and a nitroparamidobenzoic acid results, the 
formula of which is either 1: 2:4 or 1:3: 4, the CO.H group being 
in position 1, and the NH, group in position 4. 

By reducing the NO, group to NH,, there is obtained a diamido- 
benzoic acid, which furnishes by dry distillation a diamidobenzene (i.e., 
a phenylene-diamine) identical with that obtained from Griess’s 
8-diamidobenzoic acid, melting at 99° and boiling at above 250° 
(Griess gives 99° and 252° respectively). 

By acting on this nitroparamidobenzoic acid with cold alcoholic 
nitrous acid, a diazo-compound results, from which a nitrobenzoic acid is 
obtained by boiling with absolute alcohol. The diazo body has the 

N=N. 
formula C,H;(NO,) ~~. The nitrobenzoic acid appears to be 


the ordinary (ortho) nitrobenzoic acid, as it melts at 140°-—141°, and 
forms an ether melting at 40°—41°, an amide melting at 140° and an 
amidobenzoic acid (by reduction with zine and hydrochloric acid) 
melting at 172°. 

Hence it follows thet ordinary nitrobenzoic acid and the correspond- 
ing substances of the same rank (viz., amido-, oxy-, benzoic acids, &c.), 
have not the same side-chain relations as Griess’s phenylene-diamine. 
If the former are 1 : 3, as is most probable, the latter must be 1 : 2. 
Meyer finds that this phenylenediamine does not give any quinone 
odour on oxidation; but the author finds that a powerful smell of 
quinone is developed by treating it with potassium chromate and sul- 
phuric acid, and hence concludes that this is another instance showing 
that the production of quinone by oxidation does not enable us to 
draw any conclusion as to the constitution of a benzene derivative. 


C. R. A. W. 
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Secondary Monamines of the Aromatic Series. By C. Girarp 
and G. Vocr (Bull. Soc. Chim. [2], xviii, 67—69). 


Tue authors have prepared a number of these bases in the pure state by 
the method of Girard and de Laire. This consists in heating to 280°— 
300° in a closed vessel for 30 hours’a primary monamine with the 
hydrochloride of another primary monamine, and purifying the re- 
sulting secondary monamine. 
C, H; 
Phenylnaphthylamine, CH; >N, is solid at ordinary temperatures, 
H 


slightly yellowish, after a time red; melts at 58°; distils at 335° 
(528 mm. bar.) and 226° (15 mm. bar.). It gives a greenish colour 
turning to red with a mixture of sulphuric and nitric acids. 
C,H, 
Cresylnaphthylamine, CH; >N, occurs as a confused mass of 


colourless crystals which gradually become red ; melts at 78°; boils at 
about 360° (528 mm. bar.) and at 236° (15 mm. bar.). With a 
mixture of nitric and sulphuric acids it turns brown, then green, and 
finally brown. 

Cs; H, 


Xylylnaphthylamine, CH; >N, has not been obtained solid, but in 
H 


the form of a viscous liquid, rapidly becoming brown, and boiling at 
243°—245° (15 mm. bar.). It is no doubt a mixture of isomeric 
bodies arising from the isomeric xylenes contained in the hydrocarbon 
boiling at 139°. 

CoH; 


Dinaphthylamine, CyH; pN, occurs in crystals apparently square, 
H 


with truncated edges. It melts at 113°, and boils at about 310°—315° 
(15 mm. bar.). 
C.Hs 
Phenylaylidine, CsHy pN, is solid, and, after fusion, crystalline. 
H 


Like the preceding bodies, it is soluble in alcohol, benzene, ether, and 

the light rock-oils. The hydrochloride of this and of all the others of 

this series can only be obtained in anhydrous liquids; they are best 

prepared by passing hydrochloric acid into a benzene solution of the 

base. Phenylxylidine boils at 278°—282° (485 mm. bar.) and at 

173° (15 mm. bar.) ; it melts at 52°. 

C,H, 

Cresylaylidine, CsHy >N, is solid and readily crystallisable, either by 
H 


solution or fusion. From solution it separates in long, white, silky, 
light needles, like those of quinine sulphate; after fusion it takes 
the form of elongated plates, which gradually become coloured. It 
melts at 70°, and boils in vacuo at 194°, and at 298°—302° (487 mm. 


bar). 
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C,H 
Diaylidine, C.H, N. There are two of these bodies, one solid, the 
H 


other liquid. They boil at about 305°—315°, and in vacuo at about 
205°. The solid body occurs under the form of silky, matted crystals, 
which melt at 162°. ; ’ 
Dicresylamine has been elsewhere partly described ; its melting point 
is 145°. K. D. 


Derivatives of Benzylamine. By J. SrRakoscH (Deut. Chem. 
Ges. Ber., v, 692—699). 


Tue derivatives of benzylamine bave been but little studied, owing to 
the difficulty of obtaining this base in sufficient quantity. This difficulty 
does not longer exist, since Letts has prepared the cyanate and cyanurate 
of benzyl, and these ethers are readily converted into benzylamine by 
Wurtz’s method. The product obtained by heating benzyl chloride 
with silver cyanate is distilled and the distillate, consisting of a mix- 
ture of the cyanate and cyanurate, is digested with caustic potash and 
subjected to distillation. The product generally contains some di- and 
tri-benzylamine owing to the presence of some undecomposed benzyl 
chloride. To purify it the distillate is treated with hot hydrochloric 
acid ; tribenzylamine hydrochloride then remains undissolved, while 
the salt of dibenzylamine soon crystallises out. The solution is then 
decomposed by caustic potash, and the base dried over solid potash ; it 
boils constantly at 185°. 

Cyanbenzylamine, (C;H,.NH.2).(CN),, is produced by passing cyanogen- 
gas into a cold solution of benzylamine; recrystallised from alcohol 
it forms colourless, shining crystals melting at 140°. It is insoluble in 
water, but dissolves in alcohol and ether. The hydrochloride 
(C,H,NH:2).(CN).2HCI, crystallises in white silky needles; it is soluble 
in water and alcohol, and forms a crystalline platinum-compound. 
When cyanbenzylamine is heated for some time with hydrochloric acid, 
it is converted into benzyloxamide, dibenzyloxamide, and, on continued 
heating, even into oxamide. 

Dibenzyloxamide, COMCE IH \ , may also be obtained by boiling 
benzylamine with oxalic ether. It crystallises from boiling alcohol in 
white silky scales, dissolving sparingly in hot alcohol, but not in water 
and ether; it melts at 216°. 

Cyanbenzylamide, C;H,;.NH.CN, is obtained by passing dry cyanogene 
chloride into a cold ethereal solution of anhydrous benzylamine. The 
saturated solution is filtered from the benzylamine hydrochloride, the 
ether evaporated, and the residue placed in a vacuum. When recrys- 
tallised from ether it forms transparent plates, melting at 33°; it is 
readily soluble in alcohol and ether, but insoluble in water. It does 
not combine with hydrochloric acid; on boiling it with this acid or 
with water it is converted into monobenzyl urea :— 


C,H;.NH.CN + H,0 = C,H,.NH.CO.NH:. 


Tribenzylmelamine or tricyantribenzyltriamine, (C;H;)3(NH)3(CN)s. 
Cyanbenzylamide soon undergoes polymerisation, even when kept in 
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closed vessels or in a vacuum ; the crystals melt, forming a heavy liquid 
which after some time become viscid, and at last solidifies; this trans- 
formation takes place more quickly on a water-bath. On treating the 
product with hydrochloric acid, tricyanotribenzyl-triamine hydro- 
chloride, (C;H;);(NH)3;(CN)3.2HCl, is formed, which is sparingly 
soluble in water, and more freely in alcohol and ether, crystallising in 
needles. By decomposing this salt, the free base is obtained ; it dissolves 
in water and alcohol and crystallises in laminew. It melts at a much 
higher temperature than cyanbenzylamide, and forms a platinum 
double-salt. 
NH.C,H, 
Dibenzylguanidine, 0, NH . The hydrochloride of this base is 
NH.C,H, 

produced by boiling an alcoholic solution of cyanbenzylamide and 
benzylamine hydrochloride; and the free base is formed by the 
action of dry cyanogen chloride upon pure dry benzylamine. The 
hydrochloride crystallises in lamine, melting at 176°, and dissolving 
sparingly in water and more readily in alcohol; with platinic chloride 
it forms a crystalline double salt. By adding soda-solution to a solu- 
tion of this salt, the base is precipitated as an oil which soon solidifies 
and crystallises from alcohol in colourless lamin or plates, melting at 
100°, and dissolving freely in water, alcohol, and ether. 

Dibenzyl sulpho-urea,CS { pared An alcoholic solution of benzyl- 
amine is heated in a flask connected with a reversed condenser as long 
as hydrogen sulphide is given off. The product is evaporated and the 
residue crystallised repeatedly from alcohol. It forms large four-sided 
brilliant plates, melting at 114°, and dissolving in alcohol and ether, 
but not in water. On heating it with mercuric oxide it is converted 
into dibenzyl-urea. 

Benzylacetamide, C;H;.C,H;0.HN, is formed when anhydrous acetic 
acid and benzylamine are heated together for some hours. It forms 
radiate needles, melting at 30°, boiling above 250°, and possessing a 
pleasant odour like that of flowers. It is very freely soluble in alcohol 
and ether, crystallising from these solutions only with great difficulty. 
Most remarkable is the great stability of this body, which is not acted 
upon by acids, and from which the acetyl cannot be removed by treat- 
ment with potash. By nitric acid it is converted into nitrobenzyl- 
acetamide, crystallising from ether in yellow deliquescent needles or 
lamine. From this compound, too, the acetyl-group cannot be re- 
moved without complete destruction. 

Nitrobenzyl mercaptan, C,H,(NO,)CH2.SH. In order to obtain an 
amidobenzylamine or benzyldiamine, nitrobenzyl chloride was acted 
upon by alcoholic ammonium sulphide, but the product formed was the 
mercaptan of nitrobenzyl. It forms small, colourless, shining, plates, 
melting at 140°; is insoluble in water, but dissolves in alcohol and 
ether. The same compound is formed by boiling nitrobenzyl chloride 
with potassium hydrosulphide. By the continued action of ammonium 
sulphide or ammonia on this mercaptan, nitrobenzyl disulphide, 


C H,(NO )CH. Ss .. ; i ; . 
CH, (N 0.) CH.S \, is produced, forming yellow microscopic crystals, 
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melting at 89°; it is insoluble in water, but dissolves in alcohol and 
ether. 

When nitrobenzyl chloride is heated with alcoholic ammonia in a 
sealed tube, a mixture of different bases is produced, amongst which 
there was found nitrotribenzylamine, the hydrochloride of which is 
insoluble in water, sparingly soluble in alcohol. an 


Kynurenic Acid and its Decomposition-product, Kynurine. 
By O. ScuMIEDBERG and O. ScHULTZIEN. 


Kynvurenic acid has been examined by Liebig, who assigned to it the 
formula, C,,NH,O; (C = 6 and 0 = 8), and by Schneider, who con- 
sidered it to be C,H,NO;; the authors find that it is an acid of 
formula C.H,,N20,, the free acid containing 2H,O of crystallisation, 
and the barium salt being C2H,,.BaN,0, + 3H,O. It is obtained from 
dog’s urine by evaporation and addition of hydrochoric or nitric acid ; 
it is practically insoluble in water, either hot or cold, or impregnated 
with hydrochloric or nitric acid, but slightly soluble in alcohol or 
ether. With baryta-water in excess it yields a soluble basic salt, which 
furnishes a precipitate of mixed carbonate and neutral salt on passing 
carbon dioxide through the solution, an appearance which misled 
Liebig to the idea that the free acid was thrown down from the 
barium salt by carbonic acid. 

When heated by 265° kynurenic acid evolves pure carbon dioxide 
and melts to a brown liquid. The product is mostly soluble in water, 
and furnishes crystals on evaporation of formula C\sH,N.0,. This 
substance, kynurine, is anhydrous, melts at 201°, and gives a crystalline 
hydrochloride, C;;H,,N,0,. 2HCl + 4H,0, and a crystalline platinum 
salt, C;sH,,N,0,.2HC1.PtCl,; it also gives a crystalline gold salt. 

C. R. A. W. 


The Alkaloids of the Papaveracee. By H. Lupwie (Arch. 
Pharm. [3], i, 33—38). 


A synopsis of recent investigations relating to these alkaloids, giving 
their formule, physical characters, and principal reactions, also the 
dates of their discovery. 


A New Derivative of Albumin. By O. Loew (J. pr. Chem. [2], 
v, 433—437). 


REFERENCE is made to a former contribution (see this Journal, 1871, 
409), of which this is a continuation, in which it was shown that 
by the action of a mixture of sulphuric and nitric acids, the radicals, 
NO, and SO,,OH, might be made to enter into an albumin deri- 
vative. By further research it was found that by acting on 
albumin in the cold with nitric acid, trinitroalbumin was formed, 
CreHios(NO,)sNisSOx. By treating this body successively with 
ammonia and hydrogen sulphide, then precipitating with an acid, 
another derivative, probably triamido-albumin, was obtained. 
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Calcium and lead salts of trinitro-albumin were prepared, in which 
5 and 8 atoms of hydrogen were replaced by equivalent proportions of 
the respective metals. 

By the prolonged digestion of albumin with nitric acid, Loew has 
prepared a body to which he assigns the name oxytrinitroalbumin 
and the following formula :— 


Fico { Nic 


Cx (NO,);) (OH)s 


\ ($0.,0H) {Oz;. 


Physiological Chemistry. 


Influence of Changes in Barometric Pressure on the Pheno- 
mena of Life. By P. Bert (Compt. rend., lxxv, 491—494. and 
543—547). 


THE author discussed in a former paper (p. 831 of this volume) 
the action of various barometric pressures gradually produced, and 
now examines the effect of sudden alterations in pressure, such as 
those to which divers are exposed. Sudden increase of pressure seems 
to have little action. Sudden decrease, on the contrary, produces 
serious and even fatal effects. These are due to the gases which have 
have been condensed in the blood during the continuance of the pressure, 
being set free on its removal, either in quantity, or forming bubbles 
more or less numerous within the blood-vessels. In the former case 
the circulation is at once arrested and death occurs almost instan- 
taneously; in the latter, impairment of locomotor power, paraplegia 
or symptoms of cerebral mischief, such as squinting or madness are 
produced. 

In the cases of paraplegia, the spinal cord undergoes softening with 
marvellous rapidity, but no trace of hemorrhage has been noted. If the 
pressure to which the animal has been exposed does not exceed 5 atmo- 
spheres, it may be reduced to the normal in two or three minutes 
without any apparent bad result. If it has reached 6 atmospheres 
very serious symptoms may occur, and above 7 atmospheres these 
become constantly fatal. At 19 atmospheres paralysis and death can 
only be avoided by decreasing the pressure very gradually, five minutes 
for each atmosphere being too little, and transient paralysis having 
been. noticed even when ten minutes per atmosphere was allowed. 
Divers who have not descended below 40 meters can generally be 
brought to the surface in safety, but rapid diminution of pressure 
would cause certain death if they descended to 70 or 80 metres. Such 
a descent is impossible as diving is at present practised, since the 
diver would be poisoned by oxygen; but the precautions mentioned by 
M. Bert in his former papers will render it possible in future; hence 
the importance of his present paper. The blood from an animal exposed 
to a pressure of 4 or 5 atmospheres frequently gives off bubbles of gas, 
and invariably does so when the pressure has reached 7 atmospheres. 
The quantity of oxygen in the blood increases with augmented pressure 


eS et 
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but very slowly, while it diminishes very rapidly with decreased pres- 
sure. This seems to show that hemoglobin is saturated with oxygen 
at ordinary pressures. The proportion of carbonic anhydride is not 
altered at all by increased pressure. That of nitrogen increases con- 
siderably, though it does not exactly follow Dalton’s law. n 

Tt. L. B. 


Comparative Researches on the Absorption of Gases by the 
Blood.—Estimation of Hemoglobin. By N. Grinanr 
(Compt. rend., lxxv, 495—498). 


Tue author’s experiments show that normal arterial blood does not 
contain as much oxygen as it can take up. The amount obtained from 
blood from the carotid of a dog under ordinary circumstances was 
16°3 volumes per cent.; after the inhalation of oxygen this rose to 
23°3 per cent., but blood from the same animal saturated with oxygen 
by agitation with it contained 26°8 per cent. The quotient 14 evidently 
depends on the rapidity of the circulation through the lungs, the healthy 
condition of these organs, the activity of the respiratory movements, &c. 
Thus the relation of the volume of oxygen actually contained in arterial 
blood to the maximum quantity which it can absorb exactly represents 
with tolerable exactness the effect produced by the respiratory efforts. 
The amount of oxygen absorbed by specimens of blood from different 
animals of the same species varies with the amount of hemoglobin they 
contain and the quantity of oxygen absorbed affords a ready method of 


quantitatively estimating the hemoglobin. As part of the oxygen, how- 
ever, is taken up by the salts of the blood and dissolved in the serum, 
the author prefers carbonic oxide, which is absorbed to a some- 
what smaller extent than oxygen, and indicates the amount of hemo- 
globin more exactly. Some experiments made by this method seem to 


show that hemoglobin is destroyed in the liver. 
Tt. L. B. 


The Diffusion of Oxygen and the Process of Oxidation in 
the Organism. By E: Puiicer (Pfliger’s Archiv. f. Physiologie, 
vi, 43—64). 

TxIs paper is devoted to the examination of the question whether the 

oxidation process takes place principally in the blood or in the tissues. 

The great rapidity with which oxygen disappears from the capillary 

blood of the systemic circulation, as contrasted with the great length 

of time required to exhaust the same blood of oxygen by the aid of 
heat and the Torricellian vacuum, has led Ludwig and his pupil, Worm 

Miiller, to the view that the oxygen cannot disappear from the blood 

by diffusion alone, but that it must be used up by some reducing sub- 

stance in the blood itself, as distinct from the tissues. From a compa- 
rison of the relative tension of oxygen in atmospheric air and the 
pulmonary blood, and the tension of oxygen in the arterial blood as 
distributed in the capillaries, Ludwig estimates the force which propels 
the oxygen from the alveoli of the lungs into the blood as five times 
greater than that which is available for the propulsion of the oxygen 
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from the blood of the capillaries into the tissues. In consequence of 
this a smaller quantity of oxygen must be diffused out of the blood 
than that which is diffused into it from the lungs. As, however, 
the same quantity of oxygen disappears from the capillary blood 
of the systemic circulation as is absorbed by the pulmonary capil- 
laries in the same time, the oxygen which cannot escape by diffu- 
sion must remain in the blood, i.e., the process of oxidation must 
take place there. This theory Pfliiger regards as entirely erroneous 
and based on false calculations. ‘lhe absorption of oxygen by the 
blood is dependent on the amount of hemoglobin, and without 
this factor the partial tension of the oxygen in the alveoli could not 
suffice to diffuse into the blood more than one-eighteenth part of that 
required for the wants of the organism. He shows that with very great 
differences in the partial tension of oxygen in the air respired, the 
amount of oxygen absorbed remains constant, even under pressures at 
which the tension of oxygen is very much inferior to that of ordinary 
atmospheric air, and that, at the same time, without any appreciable 
alteration in the respiratory movements or interference with the vital 
processes. He finds Ludwig’s calculations of the force of diffusion into 
the blood to be over-highly estimated and that into the tissues much 
under-estimated. He regards the wants of the cell, the only oxygen 
consumer in the organism, as sufficient to account for the rapid diffu- 
sion of the oxygen from the blood into the tissues by the physical 
laws of diffusion alone, without having recourse to the supposition that 
the disappearance of oxygen is due to any reducing agent in the blood 


itself. D. F. 


The Storing up of Fat in the Organism. By F. Hormann 
(Zeitschr. f. Biologie, viii, 153—181). 


Hormann seeks to determine by exact experiments in what way fat 
becomes deposited in the body, whether directly derived from the 
fatty elements of the food; or whether, as Toldt and Subbotin hold, it 
is derived from the splitting up of albuminoids ; or whether, according 
to the views of Radziejewski, all fats must be first saponified and again 
undergo synthesis into neutral fat in the organism. To this latter con- 
clusion Radziejewski was led by his experiments on the feeding of 
animals with fats which do not normally exist in the body. Hofmann 
criticises the experiments of Radziejewski, and thinks his conclusions 
are far wider than his premises, since these premises only prove that 
foreign fats are not stored up. ‘The same is shown by Subbotin’s ex- 
periments with spermaceti. 

Hofmann’s method consisted in starving dogs till all the body-fat 
was used up, and then feeding them with large quantities of fat, mixed 
with as small a proportion as possible of lean meat. After a few days 
the animals were killed, and the whole quantity of fat in the body 
determined. The fat found was considered first, as that derived from 
albuminoids. If the quantity found is not greater than might possibly 
be derived from albuminoids, it is considered that all the fat of the 
food has been burnt, and none deposited. If, on the other hand, a 
larger proportion of fat is found than can be accounted for in this way, 
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it can only have come from the food. This would not, however, decide 
the question whether the fat was stored up in the cells, for it might 
exist in the blood. If, however, not more than usual is found in the 
blood, and an amount corresponding to the quantity absorbed is found 
in the whole body, then it is considered as fat really deposited in the 
tissues of the body. 

These points are all carefully attended to in the course of the experi- 
ments. 

The first difficulty is in determining when the whole of the fat of the 
body has been used up by the process of starvation. Considerable 
differences in time are observed, according as the animal has or has not 
a large store of albuminoids, as well as fat, in its system. In general 
it is found that the fat of the body is almost entirely absorbed when 
the excretion of urea suddenly becomes greatly increased after a long 
period of starvation. This indicates that the wants of the organism 
require the combustion of a large amount of nitrogenous constituents 
to make up for the want of the fat which has now disappeared. 

A dog so starved was found capable of assimilating considerable 
quantities of fat, when mixed with a small proportion of flesh. At the 
end of a few days, however, dyspeptic symptoms appeared, and almost 
pure fat was passed per anum. ‘This was attributed to the fatty con- 
dition of the liver which was induced. The animal in five days increased 
in weight more than 21 per cent. of its weight on the last day of star- 
vation. This increase was shown not to be due to water alone, nor to 
the small amount of lean meat of the food. Analysis of the blood like- 
wise proved that this did not contain more than the usual proportion 
of fat. 

The whole amount of fat in the body was determined in a novel way, 
consisting in the thorough mincing of the whole animal, and reduction 
of all its tissues to a uniform mass. Fractional analysis of this mass 
gave uniform results, and allowed of easy estimation of the whole fat 
in the body. 

The tables show that in five'days a dog had absorbed 1854°0 grams 
fat. If 130°7 grams be taken as the amount derived from albuminoids, 
a total of 1984°7 grams represents what was used by the organism. 

Analysis found in the body 1352°7 grams, giving 632-0, which are 
considered to have undergone combustion. These figures show that 
avery large amount of fat may be absorbed from the food, and be depo- 
sited in the tissues. The deposit takes place principally in the liver 
and mesentery. 

Hofmann questions whether it will be possible by the above method 
to determine whether fatty acids may undergo synthesis into fat, as it is 
impossible to give large quantities of soaps to animals without inducing 
serious derangement of the alimentary canal. 

That fats are deposited in the organism, and not all burnt off, is also 
shown by the experiments of Pettenkofer and Voit, which are adduced. 
These prove that the amount of carbon given off by an animal receiving 
a large proportion of fat in its food is far below what would be required 
to cover the amount of fat consumed. “ 

> 
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Formation of Sulphuric Acid and of Urea, and behaviour 
of Taurine in Animal Bodies. By E. Satxowsk1 (Deut. 
Chem. Ges. Ber., v, 637). 


ScnHutrzen considers the origin of urea and of sulphates in the urine to be 
due to the decomposition of bile acids first into cholalic acid (excreted 
in the faeces), glycocine, and taurine, and finally into urea and sulphates, 
the sulphur in the taurine being thus viewed as oxidized in the body. 

When dogs and men were fed on food impregnated with taurine, no 
increase of sulphates in the urine was noticeable, but almost the whole 
taurine was excreted unchanged in the urine, no production of thio- 
sulphates being discernible, even when 15 grams of taurine were given 
in three days; when, however, vegetable feeders, such as rabbits, were 
experimented on, only about } or less of the taurine was unattacked, 
about } being excreted as an alkaline thiosulphate, and more than 4 as 
a sulphate, this latter being probably due to a secondary action, 
whereby the thiosulphate became oxidized. 

It hence appears that in vegetable feeders the sulphates in the urine 
are at any rate partially derived from taurine, from the decomposition- 
products of the bile; the whole of the urea, however, cannot be due to 
these changes, inasmuch as the relative quantities of nitrogen and 
sulphur daily excreted are very different from those which should be 
present on Schultzen’s supposition, the nitrogen being greatly in excess. 
Moreover, the author finds that the normal urine of dogs fed on bread 
and milk contains only } of its sulphur as sulphates, the rest being in 
the form of sulphurized organic substances, so that the whole of the 
sulphur of the taurine formed is not oxidized to sulphate. 

C. R. A. W. 


Action of Cupric Sulphate on Normal Urine. By Ramon DE 
Luna (Compt. rend., Ixxv, 542). 


By adding cupric sulphate to normal urine till a permanent bluish 
colour is produced, filtering, treating the filtrate with hydrogen sul- 
phide, again filtering and evaporating, the author obtains three sorts of 
crystals. 1. Transparent, white, octohedrons, bulky, and very acid; 
soluble in water, giving with barium chloride a copious white pre- 
cipitate, perfectly soluble in nitric acid, and with ammonium molybdate 
an abundant yellow precipitate. They are composed of sulphur, oxy- 
gen, hydrogen, nitrogen, and phosphorus. 2. Bulky, white transpa- 
rent, prismatic crystals, very acid, soluble in water, giving with barium 
chloride a white precipitate, less soluble than the former in nitric acid. 
They contain hydrogen, oxygen, nitrogen, carbon, phosphorus, and 
sulphur, 3. Anamorphous solid, fusible by heat, soluble in ether and in 
alcohol, insoluble in water, remains in the mother-liquor. Its ethereal 
solution yields on evaporation a crystalline mass of tine white prisms, 
resembling stearin in appearance. It is sublimed by heat, contains 
much carbon, is slightly acid and astringent, and somewhat deliquescent. 
It gives with barium chloride an abundant white precipitate, soluble in 
nitric acid, and very rich in phosphorus. It contains oxygen, carbon, 
nitrogen, hydrogen, and traces of iron, but no sulphur. The dark 
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residual liquid contains a blackish matter, which easily reduces cupric 
salts. The author is at present occupied in isolating it. 
T. L. B. 


' Chemistry of Vegetable Physiology and Agriculture. 


Chemical Examination of Sedum Acre. By Ernst My ius 
(Arch. Pharm. [3], i, 97—110). 


Tue dried and powdered plant was subjected to the successive action 
of ether, of alcohol, and of cold, hot, and acidulated water. 

Besides wax, chlorophyll, and other vegetable matters, rutin, and a 
small quantity of a peculiar alkaloid were obtained. The rutin, by 
boiling with dilute acids, furnished quercetin, and a sugar which re- 
duced an alkaline copper solution. The uncombined alkaloid could not 
be obtained in the crystalline form, but it was strongly alkaline, and 
furnished soluble salts, of which the hydrochloride and nitrate could 
be crystallised by evaporation of their solutions in vacuo. It was not 


analysed. 
W. A. T. 


Kamala. By R. Kemper (Arch. Pharm. [3], i, 118—119). 


Tue author points out the variable quality of kamala, as indicated by 
the proportions of ash yielded by different samples. In some cases the 
ash amounted to 50 per cent. and upwards. 

W. A. T. 


Amount of Nitrogen in Black Tea. By A. Vocet (N. Repert. 
Pharm., xxi, 327—328). 


Since tea may be considered, to a certain extent, as a means of 
nourishment, from the large amount of nitrogen it contains, the author 
thought it of interest to ascertain how much of this nitrogen is 
employed in the infusion. The tea examined gave 6°6 per cent. ash 
and 25°5 of extract, which was found to contain 2°8 per cent. of 
nitrogen, whilst the partially exhausted leaves contained 3°58. From 
this it would seem that by far the largest portion of the nitrogen is 


lost. 
C. E. G. 


Chinese Oil-Bean. By A. StécxHarpt (Chemischer Ackersmann, 
1872, 122—125). 


LitrLeE is known of these beans; they are said to be used in China 
for the production of sweet-oil by pressure, while the pressed residue 
is manufactured into a kind of cheese. Two very small samples were 
examined: one yellowish-white, and of the size of small peas, the other 
still smaller, and black in colour. They belonged to the genus 
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Phaseolus. Their composition is given below, with the analysis of 
Chinese oil-bean cake by Dr. Voelcker. 


Yellowish Black Oil-bean 
oil-bean. oil-bean. cake. 
WEE io oc ow conwGanee 6 ‘69 7 +14 12 -82 
Albuminoids............ 38°54 38 °04 45 ‘93 
Seebazrnesensecs estes 20 53 16 ‘88 5 32 
on-nitrogenous extrac- ad , ‘ 
tive matter ........ } oe we sates 
Crude fibre ...........- 5°13 5°53 5°71 
BE Govasevsnsieds wns 4°50 4°62 5°70 
100 ‘00 100-00 100 ‘00 


Lupines differ from beans, peas, vetches, and lentils by containing 
no starch and much more fat and nitrogen. The Chinese oil-beans 
exhibit the peculiarity of lupines in a far higher degree. 

R. W. 


Composition of Mulberry Leaves. By F. Sesrini (Versuchs- 
Stationen Organ, xv, 286—288). 


THE leaves were obtained from Friaul in Italy. Four kinds were 
examined. The trees had all been manured with dung, and were 
usually stripped of leaves every second year. The following table 
shows the percentage of water in the fresh leaves, and of organic 
matter, ash, and nitrogen in the dry leaves, also the composition of 
the ash at various stages of growth :— 


Morus alba silva- | Morus alba domes- — Improved 

tica. tica. b _ native. 
erries. 
April| May | May | May |April| May | May | May; August | August 
28 8. 12 SF. 29. 8. 12. 17. 24, 24. 

Water ..........004. (75 6/71 °3/66 °7/62 "2)78-*1)73 ‘6|70°1/69°4| 72°4 | 66°9 
Organic matter........ 91 °8/92 *3/93 *1/91 -5)91 “7/92 "8/92 *9/92 °8} 91°7 71°6 
BES aisackcenan eaten 8:2) 7°7| 6:9] 8-5) 8°83) 7°2) 7°1) 7-2} 8°3 28 *4 
Nitrogen nN RR we OS 6°1) 5°3| 4°6) 3°8) 6G°1) 4°6) 4°6) 5°6) 4°11 5°1 
ESS reer 9 -4)10°6)10°7|11 6) 9 6110 *4/10°8/15°2) 8:0 15°9 
ay pine 21 1/24 -6!26 °0|28 °3/24 °3'26 3'27 6:28 °9| 31-7 33 °3 
Magnesia ............ 7°6| 9°7| 9:0] 8-8) 7°5| 8-2, 8-0) 7°9| 11°2 | 10°7 
ee 15 ‘6/17 °1/16 °9/19 -0/16 °6.17°9:18 ‘219 *2|} 24°1 16°9 
Sulphuric acid ........| 1°8} 1°6| 1°8} 2°1] 2°0) 2°5| 2-9) 2:9) 1°3 1°3 
Phosphoric ee 24,°8|21 °7/20 0/16 -9/20 “1119-6 18-113 °5| 18-1 12°1 
Chlorine eer . be ee Be 1°6| 1°31 le | 7 8 
Undetermined, and loss 17 6/13 O14 *4)12 °2/18 "os 8/13 al 3) 4°9 9 


Liebig and Reichenbach found the Chinese and Japanese leaves 
richer in nitrogen than the French and Italian; their highest per- 
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centage was 3°36. Verson finds the nitrogen in the leaves at Gorzer 
to be 4°69—5°84 per cent., thus differing from Liebig, and confirming 
the author’s results. 

R. W. 


Russian Summer-Rye. By F. Scuwackaérer (Versuchs-Sta- 
tionen Organ, xv, 105—106). 


Tus appears to be a little known variety of rye. Its produce is great, 
and remarkable for the high percentage of nitrogen present, and for 
other peculiarities. The weight of the corn per bushel was 68 lbs. 
The percentage composition was as follows :— 


Corn. Straw. 
Ee 12°90 10°79 
Albuminoids .......... cima meidae 17°34 4°60 
Fatty matter ...c.ccccccccccccees 2°54 1:83 
Non-nitrogenous extractive matter.. 62°46 23°38 
i bnedeahewenaeewee am 2°66 53°92 
DMCs Gdexsdaeeeeteeernceeeos ‘oa 2°10 5°48 


The ash yielded to analysis the following percentage results :— 


K,O. Na,0. CaO. MgO. Fe,03. P.O;. SO. SiO). Cl. 
Corn .... 8420 1°45 trace 12°40 trace 50°99 trace 101 _—itrace 
Straw.... 80°84 39 «8697-66 1:99 trace 490 564 4850 trace 


R. W. 


The Carthusian Pink as a Fodder. (Chemischer Ackersmann, 
1872, 62.) 


Tuis plant often grows in flower-gardens, is eaten readily by animals, 
and appears to be of high nutritive value. With a strong soil, and 
well manured, the produce is abundant. The analysis given below is 
that of the air-dried plant harvested before blossoming. 


Water...... ea pete trindunee 12°44 
Albuminoids ..... nes beonaesee 15°32 
Fatty matter .............4. er 3°45 
Non-nitrogenous extractive matter 46°34 
ns dudtunde dine ddee .. 12°08 
Di idvoneravsenucd ie binaeaaese 10°37 

100°00 


R. W. 


Digestibility of Cellulose by Pigs. By H. Weisxez-Prosxau 
(Versuchs-Stationen Organ, xv, 90—97). 


Tue digestibility of cellulose has already been ascertained for cattle, 
sheep, goats, horses, rabbits, and men ; but experiments were hitherto 
wanting in the case of pigs. Two pigs aged eight months, and of 
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similar weight, were fed for fourteen days on green oats and vetches 
just beginning to bloom; they received 15 lbs. per head per day. 
During the last seven days the food given and left unconsumed was 
analysed, the feces were carefully collected, and the cellulose they 
contained determined. The dry food had the following percentage 
composition. The portion left uneaten contained more cellulose. 


ATMERERD on cc cccccecnsess ceeseceses 16°56 
Fatty matter .....ccccccccececcececcees 4°21 
Fibre (free from ash and nitrogen)........ 28°70 
Non-nitrogenous extractive matter ........ 40°27 
Ash (free from carbon and carbonic acid).. 10°26 


Pig I consumed per day 872°96 grams of dry food, and yielded 
312°75 grams of dry excrement, containing 40°11 per cent. of fibre. 
The pig had digested 41°06 per cent. of the fibre consumed. Pig II 
consumed per day 680°43 grams of dry food, and yielded 18125 grams 
of dry excrement, containing 33°21 per cent. of fibre; it digested 56°68 
per cent. of the fibre consumed. The mean percentage of fibre digested 
was 48°87 per cent. The proportion digested will doubtless vary a good 
deal with the character of the food. The pigs altered little in weight 


during the experiment. 
R. W. 


Composition and Digestibility of the Fat of Meadow Hay. 
By E. Scuu.ze (Versuchs-Stationen Organ, xv, 81—90). 


K6nic and Dietrich in their investigation of the digestibility of the 
fat of hay (Chem. Soc. Jour., 1871, 1194), concluded that the true fats 
(the glycerides) were alone assimilated by sheep, and that the waxy 
matter present in the hay remained undigested ; they separated the 
fat and wax by dissolving the ether extract in hot absolute alcohol, 
when on cooling the wax was deposited. The author shows that this 
conclusion is not warranted by their facts, which only prove that the 
fat of the excrement is richer in carbon than the fat contained in the 
food. In feeding experiments conducted by the author and Dr. M. 
Marcker, they found a very great difference in the digestibility of the 
fat of two samples of hay, which, nevertheless, exhibited little difference 
in their proportion of fat and wax. With one sample the diminution 
of fat in the excrement was so great that a portion of the waxy matter 
had apparently been assimilated; while with the other sample the 
diminution was so very small that a considerable part of the fat soluble 
in cold aleohol must have remained undigested. In the case of the 
second sample of hay, the ether extract of the excrement was separated 
by means of alcohol; it was found that there had been digested 40°1 
per cent. of the fat soluble in cold alcohol, and 36°3 per cent. of the 
waxy matter. The author doubts whether the fat of hay soluble in 
cold alcohol is a glyceride. Konig determined its elementary composi- 
tion, and found it to agree with that of a mixture of the glycerides of 
palmitic, stearic, and oleic acids ; the author, however, failed to obtain 
glycerin from this fat, although from smaller quantities of true fat, 
VOL. XXY. 48 


1038 ABSTRACTS OF CHEMICAL PAPERS. 


glycerin was readily obtained. He found a great portion of the fat to 
be saponifiable with litharge; the remainder was found to contain 
cholesterin. It appears unlikely that the fat of the excrement is con- 
taminated by transformation-products; cholesterin and dyslysin are 
the only known bodies which are likely to enter into the ethereal 
extract (which Kénig has shown to be free from nitrogen), and the 
latter is but little soluble in hot alcohol. Cholesterin having a high 
percentage of carbon, its presence in the excrement might possibly 
explain the high carbon found by Konig ; but should it be present in 
distinct quantity, it will still have to be determined whether it is of 
animal or vegetable origin. 


R. W. 


Absorption of Humus-bodies by Plants. By W. Detmer (Ver- 
suchs-Stationen Organ, xv, 284—286). 


In a previous paper (see this volume, page 521) Detmer showed that 
humic acid is a colloid body, and not taken up by plants. He repeats 
the experiment with the spores of an alga, Huglena viridis, and finds 
that neither humic acid nor neutral ammonium humate is absorbed by 
this plant from its solutions. Passing to crenic acid, he finds that this 
substance is capable of diffusion through membranes. In an experiment 
with recently germinated peas he found, by microscopical observation, 
that crenic acid had passed into the plant from its solution. The 
oxidation-products of humic acid appear, therefore, to be taken up by 
plants. 
R. W. 


The Balance between Evaporation and Precipitation. By H. 
HorrMann-GIESseN (Versuchs-Stationen Organ, xv, 98—104). 


Accorpine to Unger, a water-surface evaporates about three times as 
much as a plant of the same surface, and a forest in leaf evaporates 
much more than even a water-surface; T. Hartig, on the contrary, 
states that the evaporation from a forest is less than that from water or 
naked earth. According to Schibler, the daily evaporation during 
the season of active vegetation is for a water-surface 1 line, for growing 
turf 2—3 lines, for naked soil ‘60 line, and for a forest ‘25 line. The 
author determined the relation of rainfall to the evaporation from a 
water-surface during four months (May to September), continuing the 
experiment from 1855 to 58. A graduated cylinder was placed in a 
partially shaded spot in a garden; the fall or rise of the water level 
was noted each day, and then brought afresh to zero. During the 
whole 16 months of experiment, the rainfall was 45°68 inches, and the 
evaporation 55°86 inches. Since a part of the rainfall passes into the 
brooks and rivers, we can hardly believe that the evaporation from 
plants is as great as that from a water-surface. There is, however, to 
be considered the amount of water deposited as dew, and that absorbed 
by the soil from the atmosphere. Dew is comparatively insignificant. 
G. Wilhelm determined the dew at Kreuzlingen during 90 days, by 
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the difference in weight of covered and uncovered earth ; it amounted 
to 1 centimeter. Dalton estimates the annual dew-fall in England at 
5 inches. Lavayssée found the dew at Trinidad, from December 2 
to May 1, to amount to 6 inches; he collected it on sponge. Little is 
known concerning the amount of water absorbed by soils from the 
atmosphere ; according to W. Knop, indeed, it exceeds the rainfall ; but 
more investigations are needed. 
R. W. 


Analytical Chemistry. 


Detection of Chlorine, Bromine, and Iodine in Organic Sub- 
stances. By F. Breitsrein (Deut. Chem. Ges. Ber., v, 620—621). 


THis method is founded on the well-known one of Berzelius for the 
detection of chlorine, bromine, or iodine in minerals, by means of cupric 
oxide and microcosmic salt. Some pure cupric oxide is placed on a 
loop of platinum-wire and heated fora short time to cause the oxide to 
adhere to the wire. If some of the suspected substance be now added 
and the loop again heated in the lower and inner edge of the flame of 
a gas-burner, the flame will assume a characteristic green or blue colour 
if either of the haloids be present. This reaction is applicable to all 
organic compounds, even such as chlorotoluene, methyl iodide, and 
chloroform. 


C. EK. G. 


The Determination of Chlorine, Bromine, and Iodine by 
Carius’s Method. By B. Tot.ens (Zeitschr. f. Chem. [2], vii, 


252). 


Tue author finds that bulbs of ordinary glass when heated with nitric 
acid of 1:2 sp. gr. to 160 or 220°, lose in weight to a considerable 
extent. Bulbs of Bohemian glass, on the contrary, scarcely at all. It 
is therefore necessary to avoid the use of tubes or bulbs of ordinary 
glass in the determination of chlorine, &c., by the method of Carius. 
Those of Bohemian glass may, however, be safely employed at mode- 
rate temperatures. 


T. B. 


Improvements in Chlorimetry. By Grorer EH. Davis (Chem. 
News, xxvi, 25). 


Tue author takes advantage of the comparatively easy solubility of 
arsenious acid in glycerin, to prepare a solution of arsenious acid for 
chlorimetric purposes. He states that it possesses all the advantages, 
and none of the disadvantages of the solution prepared according to 
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Penot’s original direction, or according to the modified plan preferred 
by some analysts. The standard solution is prepared thus: 13°95 grams 
of powdered arsenious acid are dissolved by the aid of heat in 40 c.c. 
of glycerin, and the solution diluted to one litre. Every 10 c.c. corre- 
sponds to 0'1 gram of chlorine. A drop of solution of indigo sulphate 
is used as an indicator, and the bleaching liquor is run into the arsenic 
solution, until the blue colour of the indigo is destroyed or changed to 
a brownish yellow. 

In order to show tbat the method is trustworthy, the following 
results are appended :— 


Bunsen’s Arsenic dissolved in Arsenic dissolved 
method. alkali and acid. in glycerin. 
Rieu 36°72 36°64 36°64 
29°82 29°71 29°78 
ee 25°86 25°80 25°80 
J. W. 


The Detection of Organic and other Nitrogenized Matter 
existing in the Atmosphere. By Aurrep H. Smee (Chem. 
News., xxvi, 25). 


In this communication the author describes a method which he has 
devised, and which he names “ distillation by cold,” by which he 
believes the detection and determination of ammonia and other organic 
impurities existing in the atmosphere will be greatly facilitated. 

A glass funnel (usually of 8 or 9 inches) is drawn to a point and 
closed. It is supported in an ordinary stand, and filled with ice. Con- 
densation of the watery vapour of the atmosphere then takes place ; the 
dew collects into drops, which trickle down the outside of the funnel, and 
at last fall from the point, under which a small receiver is placed to 
catch them. The total quantity of liquid collected in a given time is 
measured, and the quantity of ammonia determined by Nessler’s test. 
By this method of distillation by cold, the author found it possible to 
distil many substances which are decomposed at a high temperature. 
Thus many delicate odours of flowers were distilled by placing the 
flowers under a bell-glass sufficiently large to cover the funnel contain- 
ing the ice. The odours were found to be more rapidly and completely 
abstracted by placing a dish with a little ether under the bell-glass at 
the time of distillation 

The paper is accompanied by tables, giving the results obtained in 
107 experiments, together with the atmospheric conditions prevailing 
at the time. The experiments were made in a garden, bedroom, hos- 
pital wards, in the open country, &c. A few of the numbers obtained 
are here given by way of example :— 
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Fluid collected Ammonia in grains 


in minims. per gallon. Source. 
150 19712 Erysipelas. 
120 0°1791 Garden. 
55 6°8807 Drains. 
90 2°1000 Bedroom, 
— 2°9568 Stables. 
150 0°0985 Victoria Park. 


J. W. 


Estimation of Ammonia in Well and River Waters. By 
H. Fieck (J. pr. Chem. [2], v, 263—273. 


TxE author considers that ‘ Nessler’s test” is the best reagent for esti- 
mating ammonia in waters, the delicacy of the reaction depending 
greatly on the alkalinity of the reagent, The process given by 
Chapman for preparing this test is the best. 

That a compound of definite chemical composition—NHg,I + 2HO 
(old atomic weights 0 = 8, &c.)—is produced in this reaction is fully 
established by the author’s experiments. He takes advantage of this 
as follows :—0°5 to 1 cc. of solution of magnesium chloride (1:10) is 
added to 200 cc. of the water, unless this is already very hard, and 
then 4 cc. of Nessler’s reagent. A precipitate quickly forms, especially 
on agitating the water ; this, after settling, is collected on a small filter, 
washed with water, and dissolved, with the exception of the magnesia, 
in a solution of sodium thiosulphate (1:8), or poured over the filter, 
which is then well washed with water. All the ammonia present in 
the original water is now in this solution in the form of NAg,I. By 
using a titrated sodium sulphide solution, the mercury is easily pre- 
cipitated, and the quantity of ammonia present calculated. 

This solution is made by fusing together 10 grams of potassium-sodium 
carbonate, and 4 grams of sulphur, dissolving the mass in water, adding 
10 grams of caustic soda, and making up tol litre. It is titrated by means 
of a solution of mercuric chloride of known strength. 100 cc. of the 
sulphur solution used by the author corresponded to ‘5623 grm. Hg. 
On precipitating the mercury with this solution, the end of the process 
occurs, when a drop of the liquid on a piece of paper moistened with 
lead acetate, yields on drying a brownish ring, surrounding a black 
spot of mercury sulphide. This ring should not be very dark, other- 
wise too great an excess of the sulphur solution has been added. Any 
water, however turbid, may be thus tested, without previous filtering, 
as the sodium thiosulphate dissolves only the mercury compound. 


M. M. P. M. 


Analysis of Potashes (Henry’s Method). By F. Hamet (Chem. 


News., xxvi, 27). 


Tue following volumetric method has been devised for the estimation 
cf the percentage of real potassium carbonate in commercial potashes, 


4£2 
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The process depends, like many other technical plans for the quantita- 
tive separation of potassium and sodium, upon the comparative inso- 
lubility of potassium perchlorate in alcohol. 0°884 gram of dry sodium 
perchlorate corresponds to 1:0 gram of potassium carbonate, and a 
standard alcoholic solution of sodium perchlorate is prepared of such a 
strength, that every cc. corresponds to a known weight of pure 
potassium carbonate. 

50 grams of the average specimen to be tested are treated with 
100 ce. of cold water; the solution is filtered; an aliquot portion 
representing 5 grams of material subjected to the usual alkalimetric 
test ; and the alkalimetric degree is noted. Another measure of the 
above solution, representing 1 gram of the potash to be tested, is satu- 
rated with acetic acid, the solution evaporated nearly to dryness, and 
the residue extracted with cold alcohol of 37°, and filtered. To the 
filtrate the titrated solution of sodium perchlorate is added, drop by 
drop, as long as a precipitate is observed; the number of c.c. con- 
sumed represents the proportion of pure potassium carbonate contained 
in 1 gram of the potashes under examination. It is unnecessary to 
reproduce here the simple details relating to the calculation from the 
above data, of the proportion of sodium carbonate present. No test 
analyses are given to show that the method may be relied upon as 
affording accurate results. 


J. W. 


The Separation by Heat of Arsenic from Arseniuretted 
Hydrogen in Marsh’s Test. By Joun C. Draper (Scientific 
_— March, 1872, 195—211; Ding]. Polyt. J., eciv, 385— 


_To ascertain to what extent arsine, AsH;, is decomposed by heat, the 
gas mixed with variable quantities of hydrogen, was passed at different 
rates through a tube heated in five places. When arsine, mixed with 
a considerable quantity of hydrogen, travels slowly, the greater part 
decomposes whilst passing over a single heated spot; but when the 
mixture is rich in arsenical gas and moves quickly, some of the arsine 
remains undecomposed, even after passing over five heated spots. The 
author subsequently found that arseniuretted hydrogen, moving at a 
rapid rate, could be completely decomposed by passing it over a bundle 
of heated platinum wires, placed in a narrow part of the reduction 
tube. The arsenic thus separated on the platinum can be easily sub- 
jected to reagents. 
4. F. 


The use of Magnesium in Marsh’s Test for Arsenic. By Joun 
C. Draper (Scientific American, March, 1872, 179; Dingl. Polyt. 
J., cciv, 320). 

In consequence of the difficulty of obtaining zinc free from arsenic, it 

18 proposed to replace that metal by magnesium in testing for arsenic 
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by Marsh’s method. To do this it was found necessary to alter the form 
of the generator in order to have the action under control. The con- 
struction of the generator and the mode of operation are as follows :— 
A piece of wide glass tube is narrowed at one end by the blowpipe, and 
bent somewhat U-shape. Mercury is placed in this arm, and a 
funnel, with delivery-tube, &c., fitted to the wide end. The liquid is 
now poured into the apparatus, and, all being ready, magnesium ribbon 
is pushed round the bend, through the mercury, into the liquid. 
A. 


Examination of Bread and Flour for Alum. By L. A. BucHNnER 
(Dingl. Polyt. J., cciv, 424). 


Loewoop tincture, when added to bread containing alum, produces a 
dark-red coloration, and to bread free from this substance a straw- 
yellow (C. Moffat). 

The author states that pure flour, when pressed between the fingers 
and moistened with a drop of the tincture, changes to brownish-yellow. 
Flour mixed with 1—2 per cent. of alum changes by this treatment to 
greyish-blue; with 4 per cent. a reddish-yellow coloration is produced, 
the edge of the spot being greyish-blue ; with } per cent. the spot is 
yellow, the edge indistinct, but blue spots can be distinguished thereon 
by a magnifying glass. 

A. T. 


Some Reactions of Quinine and Morphine. By 
F. A. Fuiicxicer (Arch. Pharm. [3], i, 111—117). 


EXPERIMENTS made with the view of ascertaining the comparative 
delicacy of the ordinary tests for quinine showed that the green colora- 
tion produced by chlorine and ammonia is capable of indicating the 
presence of 1 part of quinine in 4,000 to 5,000 parts of solution. 

Bromine vapour, with subsequent addition of ammonia, also produces 
a green colour, which is perceptible when the solution contains only 
zo.to0 Of quinine. 

Vogel’s red reaction, obtained by the successive addition of chlorine, 
red or yellow prussiate of potash, and ammonia, is less delicate. About 
1 part in 2,500 may be detected. 

Similarly, by addition of chlorine water and ammonia, morphine may 
be detected in a solution containing zg'55- A red coloration is developed, 
which soon changes to brown. 

The iodic acid reaction, however, is capable of indicating about one- 
tenth of this amount. 

Ww. A, F 


Milk Analysis by the Ammonia Process. By J. A. WANKLYN 
(Chem. News, xxvi, 28). 


Casern, when distilled with alkaline permanganate yields 6°5 per cent. 
of “‘albuminoid ammonia.” Since normal milk contains 4°0 per cent. 
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of casein, 100 parts of milk should give 0°26 part of albuminoid 
ammonia, and such is the result of the author’s observations. 

In order to examine milk by the ammonia process, the following 
method of procedure may be adopted. 5 ¢.c. of milk are diluted with 
pure distilled water to half a litre, and 5 c.c. of the dilute milk taken 
for analysis. 250 c.c. of water perfectly free from ammonia are placed 
in a retort, together with 50 c.c. of alkaline permanganate solution, 
and the 5 ¢.c. of diluted milk added. Distillation is then proceeded 
with as long as ammonia comes over, the ammonia in the distillate 
being estimated from time to time by the Nessler test in the usual 
manner. 

The following are some examples of milk analysis by the ammonia 
process :— 


Milk yielding 12°92 per cent, of Solids, and 8 per cent. of Cream. 


Quantity of milk taken. NH; obtained. 
| er 100 milligrams. 0:27 milligram. 
Mees. 50 om 0°18 * 

Slightly Watered Milk. Solids, 10°20 per cent. 
Quantity taken. NH; obtained. 
err : 100 milligrams. 0°22 milligram. 
ae 50 * 0095, 
Highly Watered Milk. Solids, 6°18 per cent. 
Quantity taken. NH; obtained. 
| re 50 milligrams. { 0-075 milligram. 
| 50 = 0-070 . 


Solids, 8-10 per cent. 


In order to translate these results into percentages of casein, all that 
is required is to multiply the percentage of ammonia by 100, and divide 
the result by 65. The figures so obtained represent the percentage of 
casein in the milk. 

J. W. 


Analysis of Waters in India. By E. Nicnotson (Chemical News, 
xxvi, 64, 80). 


Estimation of Manganese. By Huco Tamm (ibid., xxvi, 37); also by 
A. H. Aten (ibid., 81). 


Examination of Fiwed Oils. By H. Lupwige (Arch. Pharm. [3], i, 
1—33). 


Estimation of Quinine. By C, Scuacur (ibid., 38). 


{ 
4 
i 
i 
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Technical Chemistry. 


On Pyro-plating. By J. B. Toompson (Chem. News, xxv, 26). 


THE term pyro-plating is given to this process to distinguish it from 
the electro-plating, close-plating, and amalgamation processes, and, 
further, because the coating after deposition is driven into the surface 
of the metal by the aid of heat and atmospheric pressure. 

It is employed whenever the above-mentioned processes are either 
unsuitable or impracticable, and is not confined to coating with silver, 
but can be applied to coating with gold, platinum, aluminium, copper, 
aluminium-bronze, and some other metals. 

The rationale of the process is briefly as follows :— 

The metal to be coated must be chemically clean. This end is 
attained in various ways according to the particular metal operated 
upon. Iron and steel articles are first boiled in caustic alkali, then 
mechanically cleansed under water with emery and wire brushes, and 
finally cleaned by generating nascent hydrogen upon their surface, the 
articles being suspended in a hot alkaline solution, and made the 
negative pole of a somewhat powerful battery. The time of immersion 
is judged by the experienced eye, the metal gradually assuming a more 
silvery appearance. When perfectly clean they are transferred to the 
plating bath, and the proper amount of metal is deposited upon them in 
the usual way. 

The last stage of the process, which is in fact the only special 
peculiarity connected with it, consists in submitting the articles to the 
operation of firing. For this purpose a bright red heat is commonly 
employed, at least for articles which do not require tempering. For 
cutting instruments, the heat is more carefully watched, and not 
allowed to rise above 450° or 500° F. When the articles have attained 
the proper temperature they are withdrawn, and instantly quenched 
in cold water. 


J. W. 


Cement for Broken Glass and Porcelain Basins. (Dingl. Polyt. 
J., eciv, 344). 


HAa.r-an-ounce of isinglass is well soaked in distilled water, the water is 
then poured off, and so much alcohol added as just to cover the isinglass, 
the solution being promoted by heat. A quarter of an ounce of mastic 
is now dissolved in ? oz. of alcohol; the two solutions are poured 
together; } 0z. of powdered gum-ammoniac is added ; and the mixture 
is shaken well together, and evaporated on the water-bath, till the 
consistency of strong joiner’s glue is attained. The cement thus pre- 
pared is poured into a glass, in‘which it soon solidifies to a jelly, and 
is then ready for use. Jt is warmed in hot water, or on the oven just 
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before using, and is applied by means of a brush to the perfectly clean, 
warm, fractured surface. The cement hardens in 24 hours. 


W. S. 


Composition of English Quartz Bricks (Dinas Bricks) (Dingl. 
Polyt. J., eciv, 419). 


(a.) Average composition. (b.) Separated quartz lumps. (c.) The 
pumice-like binding material. 


a. b. e. 
— PpiGhe canvas ¢uine 95°93 96°65 95°2 
i 700 bn ecdae 0°48 , - 
ae 1:20 \ 2:20 2°0 
SE Lc ctwepis wabb ee 2°15 0°5 2°3 
Magnesia. «2. 00.000000. 0°24, 0°14 0-17 
Manganous oxide ...... trace — — 


C. H. G. 


Manufacture of Aniline Colours. By Cu. Lauri (Compt. 
rend., lxxv, 74). 


Messrs Girard and Laire having announced as new a method of ob- 
taining the aniline colours without starting from rosaniline, the author 
states that a solution of this problem had been published by himself as 
early as 1861; he does not consider the danger of the use of arsenic 
acid in the preparation of aniline colours as great as has been repre- 
sented by the same authors. 

R. S. 


Observations relating to a Note of Messrs. Girard and de 
Laire, on the Colouring Matters derived from Diphenyl- 
amine. By M. Barpy (Compt. rend., lxxv, 75). 


Tue author points out that the compound, prepared and called ; 
“ methyldiphenylamine,” by Messrs. Girard and Laire, is only an 
isomeride of the normal derivative of this name which he claims to 
have first discovered and utilised in the manufacture of the aniline 


colours. 


R. 8. 


The Dyeing of Leather with Coal-tar Colours. By F. Sprine- 
mMUut (Dingl. Polyt. J., eciv, 8329—334). 


Tue leather is first put through a cleansing and dressing process, in 
which it is well washed with water to remove any alum that it may con- 
tain, then rubbed with yolk of egg, and worked on a wooden table till it : 
lies quite smoothly thereon. In employing the aniline colours, free acids : 
and alkalis must be carefully avoided. Very small quantities of free 
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acids cause the leather to become as fragile as paper, whilst alkalis, 
shrivel it up. As mordants, potassium chromate, very dilute alum 
solution, and best of all, ammoniacal salts, may be employed. The 
French lamb-skins form the best leather for taking these colours. 

Red.—Soluble fuchsine is used for producing a red colour; its tint 
may be heightened by the addition of a small quantity of picric acid. 
The colouring matter is dissolved in more or less water at 26° to 30° C., 
and applied by means of a brush, when, if the leather be free from 
alum, a uniform tint is obtained, uninjured by subsequent washing or 
exposure to the air. Fuchsine soluble in alcohol may be used, but 
with less uniform or good results. Mordants cannot be used, with the 
exception of potassium chromate, which may be employed in small 
quantity. The purest and best colouring matter must always be chosen 
for leather dyeing. 

Violet.—Aniline violet soluble in water, and mixed with a small 
quantity of aluminium sulphate, is applied just as the fuchsine is, and 
the article is well rinsed. The iodine-violet produces the most beau- 
tiful shades, which, however, resist the action of air and light for a 
short time only. 

Blue.—The blue colours as a rule do not penetrate so well, nor will 
they produce uniform tints with the same ease as the foregoing. A 
very pure and intense blue is sought for, and this is diluted to the 
right point with water of 30°C. Deeper shades are obtained by 
repeated application of colour. As a mordant, generally a small quan- 
tity of potasium chromate is generally added. Alkali-blue has been 
made use of to produce magnificent tints upon fine leather. A very 
small quantity of acid is used to cause the colour to combine more 
easily with the leather; afterwards it is necessary to wash well, and 
dry at not too high a temperature. 

Green.—Iodine-green is better suited for leather dyeing than any 
other green colour. This colouring matter may be used either in paste 
or powder, and is made into a very concentrated aqueous solution. 
The leather is first brushed over with solution of ammonium sulphate, 
and then rinsed in water, after which the colour solution at about 35° 
is applied rapidly. Picric acid is used to modify and lighten the green 
tint, and at the same time serves to render it faster: it must be applied 
after the leather has been dyed with the iodine-green. 

Yellow and Prown.—Picvric acid answers best for yellow. A ver 
dilute solution is employed at 20° to avoid penetration of the leather. 
Coralline may be used with very fine leathers. 

De Laire’s brown is fixed by one of the afore-mentioned methods, 
and yields the best brown tint. 

The tannin in the leather in many cases modifies the shade of colour 
very considerably, so as to render it a matter of difficulty to obtain 
clear and beautiful tints. The solubility of the colouring matter and 
the temperature employed are both most important items in leather 
colouring, and both advantages are available in the employment of the 
aniline eolours and the derivatives of naphthalene. Various other 
coal-tar colours are described, which may be used with advantage. 


W. S. 
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Coralline Printed on Wool. (Dingl. Polyt. J., cciv, 338). 


Tuts colouring matter, much used in dyeing wool, has been but little 
employed in printing on wool. The reason of this is, that in printing 
wool with coralline, the colour is almost sure to come in contact with 
acids in the various processes employed, when the red colour fades into 
yellow. In order to prevent this injurious effect, the author employs 
calcined magnesia with advantage, and with coralline soluble either in 
water or in alcohol. The resulting colour is a rich Turkey-red, which 
maintains its intensity and brilliancy for years. This red is about 30 
per cent. cheaper than cochineal red, and has the advantage over the 
latter in that, by washing in water containing calcium carbonate, it 
does not pass into a blue shade, the only disadvantage being that of 
its fading in contact with strongly acid colours, if the acid be 
more than sufficient to neutralize the magnesia. The following mixture 
is recommended for printing :-— 


80 grams coralline. 
ze litre glycerin. 
+ », water. 
140 grams magnesia, well stirred up 
with + litre of water. 


The whole is thickened with 3 litre of gum-water (500 grams to the 
litre), and printed, steamed, and washed in the usual way. 

Coralline may also be printed on cotton, the colour being thickened 
with starch and egg-albumin in addition to magnesia. This mixture 
must be used fresh, as in time an insoluble compound is formed between 


the magnesia and the albumin. 
W. S. 


An important Advance in the Manufacture of Paper (Cellulose 
Paper). (Dingl. Polyt. J., eciv, 341—342.) 


THE use of wood for paper-making is the important advance referred 
to in this paper. V6lter, of Heilbronn has also invented a wood- 
cutting machine, with which the wood may be separated into the finest 
fibres or filaments. As this separation of wood into fibres requires 
much machinery and mechanical power, many chemists have endeavoured 
to devise a chemical means of effecting this object, but only Sinclair 
and Tessié du Mothay have met with practical success. Sinclair’s pro- 
cess till lately appeared to furnish the best and cheapest product ; 
just recently, however, Unger has improved considerably upon it. 
Sinclair treats the wood with strong soda-lye under high pressure, 
viz., about 14 atmospheres. The fibre is bleached with. chloride of 
lime, as usual. Unger, in his process, requires only a pressure 
of five to six atmospheres, half the quantity of soda, and only a fifth 
part the quantity of chloride that Sinclair does. In this process the 
wood-stuff does not require grinding, which is a considerable advantage, 
and furnishes, without mixing with rag-stuffs, a good substantial 
paper. 
W. S. 
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XXXII.— Mineralogical Notices (continued ). 


By Professor Story-MaskELyNE and Dr. Fiieut, of the Mineral 
Department, British Museum. 


8. IsopyRe. 


Unper the name of isopyre various massive minerals are to be met with 
in European collections. The original specimens to which the name 
was given, in 1827, by Haidinger, are now in the British Museum. 
‘They were brought by Mr. Allan, in 1824, from St. Just, and were 
analysed by Turner (Phil. May., iii, 263). The colour is of a jet. black, 
carrying a few red spots resembling those of blood-stone; the streak is 
of a pale greenish grey, and the mineral acts slightly on the magnetic 
needle. Its hardness is 6°5, specific gravity, 2°912, and it exhibits a 
conchoidal fracture. One specimen occurs on granite associated 
with tinstone and tourmaline (schor!). 
An analysis of this black specimen gave the following numbers :— 


Silicie acid (uncombined) 14°335 
Silicic acid (combined) 

Alumina .. 

Tron oxide 


13°208 

1°665 

1154 

0°698 

Trace 

Copper oxide 1:096 
[ Fluorine* 2°278] 

0°851 


98°632 


By testing the mineral with potash, it became evident that a portion 
of the silicic acid, amounting to 15°186 per cent., was present in the 
form of opal, and that it was mixed with a mineral, the formula of 
which would nearly accord in type with that ofa felspar. It also con- 


* From the percentage of fluorine, as determined, 3°934, less probably than that 
actually present, a deduction has been made to compensate for the oxygen included 
in the bases. 

VOL. XXvV. 4F 
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tains from 8 to 9 per cent. of fluoride. A discrepancy is evident in 
Turner’s analysis, from his having missed the fluorine, and not 
having determined the proportion of the two oxides of iron. 

From the same neighbourhood of St. Just a dark-brown mineral, 
compact, massive, and with a conchoidal fracture has also received the 
name of isopyre. Its semi-vitreous lustre is in contrast with the 
vitreous lustre of the mineral of Haidinger. It carries opal in 
botryoidal forms in cavities, and a dendritic accompaniment, probably 
of pyrolusite, or perhaps melaconite, occurs occasionally as an infiltra- 
tion. Native copper occurs with it very sparsely. Its hardness is 7, 
and it has the following percentage composition :— 


100°370 


The iron in the above specimen has been calculated as oxide. To 
judge by a qualitative test, however, it is probable that some portion of 
the metal is present as protoxide. The powdered mineral had a buff 
colour, which changed on ignition to a light brick red. 

A dark olive-green compact muss, with a conchoidal and rather 
splintery fracture, slightly translucent, and with a waxy lustre, occurs 
at Suckasunny, in New Jersey. It has also been called isopyre. A 
similar mineral from the same locality closely resembles the brown 
Cornish variety in colour and characters. The green variety above 
mentioned, when finely powdered, is of a pale greenish grey colour, 
changing by ignition to buff. It has the following composition :— 

Silicic acid 
Iron oxide 
Lime 


99°667 


Apparently no portion of the small amount of iron present in this 
specimen is in the form of the lower oxide. 

A liver-brown mineral (I) associated with, one (II) having the 
appearance of jasper, and also coming from St. Just, closely resembles 
the mineral second on this list. The jasper-like mineral associated 
with it presents in parts the dull aspect and other characters of massive 
eisenkiesel ; elsewhere its characters are those of a jasper opal. Iron 
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ochre, pyrolusite, and melaconite accompany it in the former speci- 
mens. It occurs in a siliceous matrix with some of the characters of a 
gossan, and is associated with quartz and a finely grained chlorite and 
ferric oxide. 

These two minerals have the following composition :— 


Silicie acid 
Alumina 


Copper oxide........ 
99-230 100°189 


After treatment with potash, I. left a residue amounting to 25 
per cent., and ITI. one of 25°630 per cent. And it is evident that, these 
minerals consist of opal in different degrees of impurity. 

The presence in all these varieties of opal of ferrous oxide may 
explain the mineralogical similarity to which their association under 
the name of isopyre in our collections is due. Their source has 
probably been mineral waters charged at once with silica and a ferrous 
carbonate. That they are only the more characteristic specimens, 
occurring in large deposits of the same kind, is evidenced by the 
character of the lodes charged with copper ores at Botallack or the 
Bilston mines, where the neighbouring granites offer the conditions for 
furnishing the material. 


9. PERCYLITE. 


Among the minerals in the British Museum collection, especially 
interesting from its rarity, or rather from the specimen there exhibited 
having been till now unique, is one named Percylite by Brooke (Phil. 
Mag., xxxvi, 131) after Dr. Percy, who analysed it, and assigned to it 
the formula Pb.Cl,0.Cu,Cl,0.H,O. This well known specimen pre- 
sents beautiful blue cryst als, belonging to the cubic system, which are 
associated with red iron oxide, quartz, and gypsum, and are remark- 
able also for a notable amount of gold being disseminated ‘through the 
specimen ; the locality assigned to it is Sonora, Mexico. The mineral 
to which this notice is devoted is Percylite from another locality, 
namely, South Africa. 

The specimens in question are found sometimes in very minute but 


confused crystals, generally, however, massive, aS a coating or as a 
42 
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vein in association with anglesite, cerussite, and chlorargyrite. It was 
almost impossible, from the specimens at our disposal, to obtain any 
crystals sufficiently good for measurement. One fragmentary crystal, 
however, gave three planes in a zone [100, 110], which corresponded 
with those of the rhombic dodecahedron. That the crystals, however, 
really belong to the cubic system may be accepted as proved by their 
inertness when placed in a beam of polarised light. 

Among the physical characters recorded by Dr. Percy is the change 
this mineral undergoes by the action of heat, the blue colour changing 
to emerald-green, and reappearing on cooling; the South African 
specimen also exhibited this property. The analysis of very carefully 
picked specimens gave numbers which show that the percylite was 
still mixed with some of its associated minerals, more especially 
anglesite and chlorargyrite, from which it is necessary to disentangle it. 
Its composition was— 


Lead sulphate ........ 22°979 

an 8:979 

sb ackiureteecwnas 37°640 

ere 8°782 

Ee 13°368 

Carbonic acid ........ 1:394 

WED S0ee ose sncecsn 2°871 

RF oo covereves. not determined. 
96°013 


By deducting the associated anglesite, chlorargyrite, and cerussite, 
the residues give numbers whose equivalent ratios are— 


DE ssadewtrd-emnee 0:295 
CIEE oc ccccvccscees 0°277 
re 0°293 
MEE cdone does vanes 0°319 


These ratios correspond with those of percylite. 

Another mineral from South Africa may be introduced here, as a 
sequel to the last, rather from its colour and locality than from the 
mineralogical interest attaching to it under the incomplete conditions 
offered by a single specimen for the investigation of its nature. In 
point of fact, a single specimen, coated with but a thin layer of the 
mineral in question was all that we had to operate upon. 

On a gneissoid gangue, rich in muscovite and quartz tinted with 
copper, is found a layer of a blue (inclining to lavender blue) mineral 
in botryoidal forms, and carrying in places a green incrustation, 
through which this blue mineral appears also to be interspersed. In 
places, also, the blue mineral appears in fibres, apparently crystals, 
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generally drused with smaller blue crystals. The substance analysed 
was picked from a considerable portion of the specimen, and gave the 
following numbers :— 


Silicic acid (soluble) .......... 18894 
BOON 6h. nkes ce vcceciosne 9°791 
ee 11:749 
PU OME hoe sseccnvesvee 3°448 
PUNE Scensesncndseewe 0°997 
PON 66 dace cesenes .o. S22 1541 
Tron oxide....... tn eend onan 4°359 
ee 2274. 
GD iw vcsdeesecessetaccese 10°922 
Water (by difference) .......... 5412 
100-000 


It is probably chrysocolla mixed with two minerals: one of the 
brochantite group, probably langite, and the other a copper arseno- 
phosphate. 


10. VANADINITE. 


Among a number of ore-specimens brought from South Africa by 
Mr. Wollaston, there were included the percylite already described, 
and a mineral of a chestnut-brown colour, high resinous lustre and 
considerable specific gravity. The specimens were lying loose among 
other ores, so that the crystals, of which the specimens almost entirely 
consisted, were much bruised. They presented great similarity to 
mimetesite, but their true character was not difficult of recognition. 
They consist in fact of vanadinite in a state of remarkable purity. The 
specific gravity of a large specimen is 6°661, and the analysis gave the 
following numbers :— 


Lead oxide ........ 78°416 77°770 
Vanadic acid........ 19°239 18°570 
Chlorine...... eer 2°56 _ 


The second determination of vanadic acid was made by Professor 
Roscoe’s method of titration with permanganate. It is difficult to 
reduce the acid to its lowest degree of oxidation unless the solution be 
of a certain degree of concentration. 

Molybdenum, chromium and phosphorus, which were sought for, are 
one and all absent. 

The crystals of the South African vanadinite carry faces of the 
following forms: the protoprism {211} and the dirhombohedron 
{100, 122}; occasionally the pinakoid {111} and the discalenohedron 


{201}, which seems to be accompanied by the correlative form {425}. 
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The faces of the last forms are very minute and only to be detected 
on a few angles of the crystals; their positions on these, however, 


Siz 


seem to preclude the view of their being a hemisymmetrical develop- 


ment of the dipyramid. 
The crystals exhibit a slight shear, rendering the accurate adjust- 
ment of the zones impracticable. The following are the measurements 


obtained :— 
Calculated. 


100 111 = 39° 21’ 39° 23' 
110 122 78° 42' 78° 46' 
100 221 36° 59’ 36° 59' 
100 010 = 67° 8* 66° 39' 
221 201 ion 39° 43' 
100 201 = 29° 26’ 28° 48' 
112 201 45° 58' 45° 45! 
The faces of the discalenohedral pyramid and of the prism, are too 
dull, and the latter too much sheared for accurate measurement. 


11. URantre. 


In a rather dense gossan containing limonite and quartz from the 
neighbourhood of Redruth, there occurs a mixture of minerals that 
may hereafter prove to be of considerable interest. A bright lemon- 
yellow, ochrey and somewhat dense incrustation is entangled with 
microscopic green crystals, but is obviously too mixed a substance to 


* This would give 100 111 == 39° 40’. 
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offer much hope of determining its true character. The green mineral 
presents, however, the characteristic features of uranophyllite or copper 
uranite, and probably all the copper found by analysis in the mixed 
substance should be appropriated to that mineral. The following is 
the percentage composition of the mass separated as much as possible 
from the gossan accompanying it :— 
Copper oxide -. 4058 
Bismuth oxide 2°556 
Lead oxide ... 2°101 
Uranium oxide . 62°496 
2°4.12 
Phosphoric acid* 14040 
Arsenic acid.... 1181 
Sulphuric acid 0°952 
Water (at 100°) 0°215 
Water (over 100°) .... 10°377 


100°388 


Abstracting from these results 47°85 per cent. of uranophyllite the 
residue might afford an object for ingenious speculation. Not, how- 
ever, allowing ourselves to be led astray into this path, we would 
simply indicate that the recent discovery in the Weisser Hirsch mine 
at Schneeberg of walpurgine and trégerite gives to the simultaneous 
presence of bismuth and uranium in association with arsenic an interest 
that seems to justify our placing on record this interesting combina- 
tion of elements as occurring in a Cornish specimen. A considerable 
similarity in the general aspect of the minerals might even justify the 
hope that these new minerals may yet be found in the neighbourhood 
of the mixed masses of which the analysis is here given. 


12. ANALYSES OF SOME Pisotitic Iron Ores From NortH WALEs. 


A specimen from near Llanwrchymedd, Anglesea, had the following 
composition :— 


* TI wish to direct attention to two important errors in one of the tables in the 
Anleitung zur quantitativen Chemischen Analyse, of Fresenius, fifth edition, pub- 
lished in 1866. They are to be found in that fourth table of the Appendix to which 
many chemists turn at the conclusion of an analysis to calculate the amount of some 
constituent of each precipitate that has been weighed. On page 987, and in the 
column with the heading 4, when the amount of pyrophosphate of magnesia having 
been determined, that of the phosphoric acid is required, the number 1°55856 should 
be 2°55856. On page 989, in the column with the heading 9, where the amount of 
oxygen in a certain weight of lime is given, the number 1°57143 should read 2°57143. 
The latter misprint also occurred in two of the English editions of this work, edited 
by J. L. Bullock, and published, the second edition in 1854, and the third edition in 


1860.—W. F. 


1056 MASKELYNE AND FLIGHT’S MINERALOGICAL NOTICES. 


Silica 

Silica (combined) 
Phosphoric acid 
Carbonic acid 


100°937 


Two specimens from Pwllely, a nodule and the massive rock 
enclosing it, were also examined. The nodule had the following 
composition :— 


Insoluble part : 
Silica (combined) . .... 
Silica 
Iron oxide and lime .... 
Organic matter 


Soluble part : 
Tron oxide 
BIO 6650.05 ccvveses 
Iron protoxide 


Phosphoric acid 
Carbonic acid 
WHED waste vontnrsans 


Fluorine, amount not determined. 

The matrix, on the other hand, had the following composition :— 
Iron oxide 11°606 
Alumina 
Iron protoxide 
Lime 
Phosphoric acid 
Carbonic acid 


Insoluble portion 
Organic matter 


99-426 
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13. PRASINE. 

A specimen of the white so-called olivenite on quartz was some time 
back sent by Mr. Talling to the British Museum. A remarkable 
bluish-green, botryoidal, lustrous, slightly fibrous, but otherwise uncrys- 
tallised mineral is associated with it. Subsequently, Mr. Talling sent 
other specimens of this last mineral, some of them presenting an almost 
emerald-green colour, but without olivenite. On one of these specimens 
the green mineral in question has evidently been formed round crystals 
of cuprite, which having entirely disappeared, have left this green 
mineral as a slightly translucent shell. In other cases it occurs as an 
epimorphous deposit on chalcedony, which has filled the spaces between 
crystals of other minerals that have disappeared, or which coats crystals 
of quartz. It is invariably met with, so far, as an associate of quartz, 
small quantities of kaolinite and chrysocolla, pseudomorphous after 
malachite, and a cuprous allophane in some instances accompanying it. 
The composition of this mineral is that of prasine or ehlite; more cor- 
rectly it represents that member of the pseudomalachite group of 
minerals, which contains two equivalents of cupric hydrate and one 
equivalent of water. The normal pseudomalachite contains three 
equivalents of cupric hydrate (Rammelsberg), ehlite or prasine, 
containing, as above, two equivalents of cupric hydrate and one equiva- 
lent of water, while tagilite contains one equivalent of cupric hydrate 
and two equivalents of water (Hermann and Field). 


Analysis gave the following results :— 
Oxygen. 


Copper oxide f 13°05 
Phosphoric acid : 13°21 
Arsenic acid ; 0°52 
7°67 
0°48 


100°730 

Of the combined water, 0°163 per cent. passed off at 100° C., 1°005 
per cent. at 190°, and 7°466 per cent. at a visible red heat. 

The hardness of the mineral is 4°5, being less than that of apatite, 
and the specific gravity 3°98, which is probably slightly too low, in 
consequence of the cellular structure of the substance. The streak is 
of a pale, decidedly bluish-green tint, much paler than the massive 
mineral. The botryoidal structure of the mineral is peculiar, forming 
reticulated clusters. The fracture has the waxy character usually dis- 
tinguishing a phosphate, as compared with the more metallic lustre of 
a corresponding arsenate. 
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Physical Chemistry. 


Researches on Fluorescence, By Epuarp Haczunsacu (Pogg. 
Ann., exlvi, 65—89, 232—-256, 375—405, and 508—538). 


THESE papers contain a detailed description of the fluorescence phe- 
nomena exhibited by the following substances :—1. Solution of Morin- 
alumina. 2. Naphthalene red. 3. Oxidised Brasilin. 4. Nitrate of 
Chrysaniline. 5. Thiomelic acid (Erdmann, Journ. f. prakt. Chemie, 
xxi, 291). 6. Extract of Soot. 7. Amide of Phthalic acid. 8. Extract 
of Datura Stramonium. 9. Extract of the seeds of Peganum Harmala. 
10. Amide of Terephtalic acid. 11. Sulphate of Quinine. 12. Aescu- 
lin. 18. Fraxin. 14. Infusion of Lignum nephriticwm. 15. Infusion 
of Quassia wood. 16. Extract of Sanders. 17. Litmus. 18. Infu- 
sion of Turmeric. 19. Barley sugar. 20. Sandarac. 21. Guajac. 
22. Purpurin. 23. Archil. 24. Safflower. 25. Dichloranthracene. 
26. Photene. 27. Petroleum. 28. Bisulphanthraquinone. 29. Fluor- 
spar. 30. Uranium glass. 31. Uranic Nitrate. 32. Ordinary Glass. 
33. Phthaleine of resorcine (?). 34. Fluoraniline. 35. Barium Platino- 
cyanide. 36. Chlorophyll. 

The apparatus and the methods employed by the author were the 
same as those described in a former communication (Pogg. Ann., cxli, 
245). An alabaster, glass, or white earthenware plate was placed on 
a level with the fluorescent liquid, and by throwing the image of an 
illuminated slit, half upon the liquid, half upon the plate, the different 
refrangibilities of the unaltered light reflected from the plate and of the 
altered light reflected from the liquid could easily be examined by a 
prism whose edge was parallel with the slit. The light allowed to 
pass through the slit was either white sunlight, or light from a par- 
ticular portion of the spectrum, or light which had gone through one 
or several coloured glasses. Every substance was also exposed to the 
light of the induction spark in hydrogen and nitrogen. 

The measurements refer to a scale given in the paper above cited, in 
which the Fraunhofer lines occupy the following positions :— 


A a B Cc D E b F G H, H, 
0 34 63 90 188 309 331 420 657 831 888 


Attention was chiefly paid—1, to an exact determination of the limits 
and of the maxima and minima of the fluorescence spectra; 2, to the 
examination of the absorption spectra; 3, to the effect which a change 
of the exciting light produces in the fluorescence spectrum. 

The statement recently made by Lommel, that the fluorescence spec- 
trum of naphthalene-red extends beyond that of the exciting light, 
was, on being submitted to a most careful examination, not confirmed, 
whilst the law of Stokes, according to which the fluorescent rays are 
always less refrangible than the exciting rays, was found to hold good 
in every case, as well as the other law of the same philosopher, that the 
same rays which are capable of producing fluorescence within a sub- 
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stance are also absorbed by it. As an instance of the effects of a change 
in the exciting light, the results obtained with thiomelic acid may be 
cited :-— 
Light passing through a red glass produces a feeble red fluorescence, 
extending from 30 to 44 (max. at 43). 
Light passing through a dark-yellow glass produces an orange fluor- 
escence, extending from 30 to 81. 
Light passing through a light-yellow glass produces a yellow fluor- 
escence, extending from 30 to 104 (max. at 54). 
Light passing through a green glass produces a greenish-yellow 
fluorescence, extending from 32 to 78 (max. at 57). 
Light passing through a blue glass produces a green fluorescence, 
extending from 37 to 117 (max. at 76). 
Light passing through a violet glass produces a bluish-white fluor- 
escence, extending from 37 to 111 (max. at 78). 


The feeble extent to which the blue and violet rays excite red 
fluorescence is probably the cause that the spectra do not always 
commence at 30. 

The fluorescence spectra obtained by the alcoholic solution of the 
amide of phthalic acid and the alcoholic extracts of Datura Stramonium 
and of Peganum Harmala, show such resemblance as to justify the 
conclusion that they are caused by one and the same substance. 

In some cases the position of the absorption bands is influenced b 
the nature of the solvent; in the alcoholic solution of chlorophyll, for 
instance, they lie perceptibly nearer the red end of the spectrum than 
in the ethereal solution. This displacement is greatest in the more 
refrangible portion; thus, of the two bands marked as VII and I, the 
first is displaced only 18, and the latter 3°6 divisions of the author’s 
scale. Now asa shift of 18 divisions in the portion of the spectrum 
near G, and a shift of 3°6 in the region containing the band I, both 
correspond to an increase of wave-length by 3°5 millionth parts of a 
millimeter, it follows that the difference in wave-length of the light 
extinguished by an alcoholic and by an ethereal solution is the same 
for the different parts of the spectrum. 

The maximum of fluorescence and absorption, or the greatest change of 
refrangibility in the ordinary spectrum, does not exactly coincide with, 
but is very near the maximum of intensity in the fluorescence spectrum.| 

The absorption-bands in the spectrum of light which has traversed 
green leaves, which are caused by chlorophyll in the solid state, cor- 
respond with those produced by chlorophyll in solution, but they are 
shifted towards the red end of the spectrum with greater displacement 
at the violet end. 

Duration of Fluorescence.—Becquerel had already shown that certain 
solid fluorescent substances are also phosphorescent, but no fluorescent 
liquid had as yet with certainty been proved to be phosphorescent. In 
order to avoid the disturbing influence of the fluorescent glass vessel, 
the author constructed an apparatus in which the exciting light was 
thrown directly upon the free surface of the liquid; but none of the 
liquids examined by him showed any signs of phosphorescence. 

Fluorescence in the Spectrum, or Fluorescent Spectra.—The author’s 
experiments lead him to believe that light of every degree of refrangi- 
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bility is capable of exciting fluorescence, which in the more refrangible 
part is observed to extend beyond the line H, whilst our eyes would, 
for obvious reasons, not perceive any fluorescent light which may be 
produced beyond the other end of the ordinary spectrum. 

The number of maxima of fluorescence is very different for different 
substances, as we observe— 


7 maxima in a fresh solution of chlorophyll, 


- “a in altered solution of chlorophyll, 

— in an extract of lawpblack, 

4, in barium platinocyanide, 

a in naphthalene red, and in 
i in oxidised brasilin, } other sub- 
td in the solution of morin-alumina, stances. 


_ The maxima and minima of intensity can be easily distinguished in 
the case of some substances, and less easily, or scarcely at all, in the 
case of others. 


Relation between Fluorescence and Absorption.—Stokes’s observation 
that the absorption-bands of fluorescent bodies correspond generally with 
maxima of fluorescence, has been confirmed in nearly all the substances 
examined by the author. A few in which absorption was not accom- 
panied by fiuorescence may be assumed to be mixtures of a fluorescent 
and a non-fluorescent substance. Solid or dissolved uranic nitrate, 
however, which has no fluorescence maxima corresponding with its 
absorption-bands, seems to form a real exception to the above rule, as 
it can scarcely be looked upon as a mixture. 


Spectrum of the Fluorescent Light, or Fluorescence Spectrum.—The 
maxima of fluorescence in the spectrum do not always correspond with 
maxima in the spectrum of the fluorescent light ; the solution of chloro- 
phyll, for instance, shows seven maxima of fluorescence in the spectrum, 
but only two maxima in the spectrum of the fluorescent light. From 
Pierre’s hypothesis, that the substances producing an intermittent 
fluorescence spectrum are mixtures, it would follow that those 
compounds which cause the fluorescence of chlorophyll must in all 
plants be mixed in exactly the same proportion. As this can 
scarcely be admitted, the author thinks that Pierre’s hypothesis 
may apply to some, but certainly not to all cases of intermittent fluor- 
escence spectra. The author can also not confirm the following results 
of Pierre:—(1.) That the fluorescence colours are homogeneous. 
(2.) That the same fluorescence colours prevail throughout the whole 
length of the derived spectrum, or that the composition of the fluor- 
escence spectrum is independent of the nature of the exciting light. 
(3.) That those colours in the derived spectrum are most intense 
which are in the immediate neighbourhood of the commencement of 
fluorescence. 

The first of these propositions is disproved by the fact that in the 
case of thiomelic acid the fluorescence begins already at C, whilst the 
fluorescence spectrum contains rays between F and G. The second 
proposition does not agree with the fact that the fluorescence spectrum 
is shortened when it is excited by rays of a lower refrangibility ; 
and that the position of the maxima of fluorescence is different for 
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exciting rays of different refrangibility. The third proposition does not 
agree with the author’s observation that in the case of naphthalene 
fluorescence begins at 139 (on the author’s scale), whilst the maximum 
of light in the fluorescence spectrum lies at 171. 

Influence of the Solvent.—The position of the maxima and minima of 
fluorescence varies more or less with the nature of the solvent employed. 

Influence of the State of AggregationSome substances exhibit fluor- 
escence only in the one state of aggregation ; others are fluorescent both 
in the solid and in the liquid state. 

Relation between Fluorescence and Phosphorescence.—In order to 
decide the question whether a fundamental difference, or only a differ- 
ence in degree, exists between these two phenomena, it will be neces- 
sary to show that some fluorescent liquids are also phosphorescent. 
This proof may possibly be furnished when a still greater velocity can 
be given to the wheels of the phosphoroscope. 

Theory of Fluorescence.—As a fluorescent body is capable of con- 
verting perfectly homogeneous light into rays of different refrangibilities, 
the phenomenon of fluorescence seems to be somewhat analogous to 
that of incandescence; and as the nature of incandescence is inde- 
pendent of the molecular constitution of the ignited body, the latter 
problem, as the more simple one, will probably have to be solved before 
a general theory of fluorescence can be given. So much only may be 
said at present, that no theory can be accepted which would be at 
variance with Stokes’s law. R. 8. 


Spectrum of the Aurora Borealis. By H.C. Voce. (Pogg. Ann., 
exlvi, 569—585). 


Tue author has used an eleven-inch equatorial with an appropriate 
star spectroscope, furnished with a direct vision-prism made up of 
five prisms, with a refracting angle of 90°. About 100 lines of the 
solar spectrum were measured in the instrument, to allow any new 
lines observed to be easily reduced to wave-length measurements. 
The author gives his observations and measurements of lines taken on 
five occasions from October, 1870, to April, 1871. In order to compare 
the lines observed with those of terrestrial bodies, he has examined the 
spectra of oxygen, hydrogen, nitrogen, and of atmospheric air in 
Geissler’s tubes ; he does not, however, appear to have examined these 
gases under different conditions of pressure and temperature, but only 
the spectra obtained in different parts of the same tube. The wave- 
lengths of the various lines have been calculated, and are given in 
detail. The author’s observations lend a considerable support to the 
view that the spectrum of the aurora borealis is a modification of the 
air spectrum. A comparison of some of the lines observed in aurors 
with the lines of iron, show a tolerable coincidence, with the exception 
that the relative intensities of the lines in the two spectra are not the 
same. The author thinks that if it could be shown that the lines of 
iron could be made to assume the relative brightness of the lines 
observed in aurore by a change of temperature or pressure, the 
coincidence would be almost sufficient to prove the existence of iron in 
the stratum of our atmosphere where aurore take place. A. ¥. 
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Researches on the Temperature of Solidification of Saline 
Solutions. By L. pe Corrs (Ann. Chim. Phys. [4], xxiii, 366— 
and 502—553). 


I. A Historical Review of former Researches on this subject. 

II. Temperature of Solidification of so-called Supersaturated Saline 
Solutions.—Riidorff considers the ice which is separated on throwing 
a fragment of ice into a supersaturated solution of sodium sulphate, as 
pure ice, on the ground that the smallest quantity of solidified sodium 
sulphate contained in it could not have failed to cause the precipitation 
of the whole salt in solution. The author, however, thinks it possible 
that the ice separated in this experiment may con‘ain crystals of 
Na,SO,.7H20, which would not, like the ten-atom salt, provoke the 
crystallisation of the dissolved sodium sulphate; it remains, therefore, 
still an open question, whether in the solidification of a saline solution 
we have a complete separation of the solvent from the salt. Whilst 


the quotient Ww where C denotes the decrease of the freezing tem- 


perature produced by the addition of M parts of salt to 190 parts of 
water, is, according to Riidorff, either constant or increasing with 


increasing M, the author has found that in some cases wr decreases 


with increasing M. How this quotient, by its constancy or its change 
for different values of M may serve as a clue to the state of hydration 
of the salt in solution, has been shown in the abstract of a paper by 
Riidorff (see this Journal, p. 781, 1872). 


III. Decrease of the Temperature of Maximum Density of Saline Solu- 
tions below + 4° C.—This decrease being denoted by D, it was found that 
the state of hydration of a salt in solution can as well be inferred from 


the changes of the quotient 3 as from those of 7 


IV. Dissociation of Hydrated Salts in Aqueous Solution.—The author 
believes that a tendency to dissociation, favoured by increase of tem- 
perature, exists in aqueous solutions of salts, as well as in the solid 
hydrates. Assuming this, he comes to the following conclusions :— 
1. Of two solutions of the same salt, of different concentration, but of 
equal temperature, the one which is less concentrated may contain an 
equal or a greater, but never a smaller proportion of the hydrated salt. 
2. If two solutions of the same salt, of different concentration, but of 
equal temperature, contain the salt in a state of partial decomposition, 
the less concentrated always contains the greatest proportion of the 
hydrate. 

For every salt capable of forming two or more hydrates two tempera- 
tures must exist, between which its solution contains a mixture of the 
two hydrates, whilst either above or below these temperatures only one 
hydrate is present. 

V. Interpretation of the Experiments on the Temperature of Solidifica- 


tion and of Maximum Density of Saline Solutions, with regard to their 
Chemical Constitution.—For calculating the number of molecules of water 
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with which a salt, anhydrous or hydrated, combines on being dis- 
solved in water, and which is called 7, the following formula is given : 
_ 100(A + 18n) x M,C” — M7C’ 

ne 18 M,M,(C"—C’) 


r 


in which Mn’ and Mn" signify two different quantities of salt combined 
with x molecules of water of hydration (n may be = 0) dissolved in 100 
parts of water. C’and C"' denote corresponding freezing points, and 
A the molecular weight of the anhydrous salt. It is shown that although 
two observations of C for two different values of M will give a probably 
true value of 7, more observations and various considerations are re- 
quired for controlling it, the main proof of the correctness of r being 
that it remains constant for different values of M. If it should vary, 
another hydrate with » + s atoms of water is likely to have been 
formed. 

The values furnished by the above formula will be denoted by p as 
long as they have not been controlled. When r has been determined, 
has 1.e., the decrease of the freezing temperature caused by the 
addition of one part of the n-atom salt to 100 parts of water, and also 
H,,.,, @e¢., the decrease of the freezing temperature caused by the 
addition of the atomic proportion of the n-atom salt to 100 parts of 
water can be calculated. Between h,., the coefficient of the de- 
crease (coefficient de labaissement), and H,,,, the atomic decrease 
(abaissement atomique), the following relation exists :— 


H, 4, = [A + 18(n4+7) jh, 4, 


VI. Experiments on the Freezing Temperature.—The highest tempera- 
ture at which solidification was started by a fragment of ice being 
thrown into the solution, was always taken as C. The flask containing 
the solution was generally placed in a mixture of water and alcohol, 
which was surrounded by a freezing mixture ; some cotton-wool in the 
neck kept the inside protected from particles of dust. Every experi- 
ment in which the solidification of the salt commenced before that of 
the water, was rejected. 


VII. Chemical Constitution of several Saline Solutions according to 
Observations on their Temperatures of Freezing and of Maximum Density. 
—The letters used in this paragraph have the same meaning as before ; 
¢ denotes the temperature of maximum density, that of water being 
taken = 4° C.; (c) and (d) placed above / and H, refer respectively to 
the temperature of freezing and of maximum density ; the letters n, 7, s, 
and the numbers 1, 2, 3, &c., placed below h and H, express the state 
of hydration of the salt in question, » = the number of atoms of water 
present in the solid salt, y = the number of additional atoms of water 
with which the salt combines on dissolving in water. It is to be 
remarked that in the case of several salts only a probable, but by no 
means decisive result could be arrived at with regard to the values of r 
and H,,. ,. 

Chloride, bromide, and iodide of potassium . H = 33°6 for KCl, 
H) = 348 for KBr, H) = 35:2 for KI . r = 0 for the three salts. 
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Bromide and Iodide of Sodium.—The quotient hd being more con- 
Ms 


stant than - , it appears that these salts are dissolved, not as NaBr, 


4H,O and Nal.4H,O, as Riidorff thinks, but as NaBr.3H,O and Nal. 
3H,0. From this follows H;°) = 33:9 for NaBr.3H.O and H,'” = 
34°7 for NaI,3H,0. Therefore, the atomic decrease of the freezing tempe- 
rature is very nearly the same, not only for the trihydrated bromide and 
iodide of sodium, but also for the chloride, bromide, and iodide of potas- 
siwm; and as it can be shown that the atomic decrease of the higher 
hydrate of a certain salt must be greater than, or equal to the atomic 
decrease of the lower hydrate, it appears likely that the utomic decrease 
of the freezing temperature is very nearly the same for the different hydrates 
of the same salt. 


D 
Sodium Chloride.—The ratios M °° yy increase whatever supposi- 


tion may be made about the state of hydration; we must therefore 
conclude that the solution of sodium chloride, at its temperature of 
solidification and of maximum density, contains a mixture either of the 


anhydrous salt and a hydrate, or of two hydrates. 
In the case of a mixture the true formula cannot be determined. 


The values of H‘ have been calculated for the compounds which are the 
most probable to exist in solution, namely, NaCl.2H,O and NaCl.3H,0. 


(ec) __ (d)__ - 
These values, H, > 314 and Hy > 33°8, do not differ much from those 
(a) 
of the allied salts. There is besides H, = 146°7 for M = 7°43 and 
(d) 
H; > 139°7 for M=8. 


(a) 
It can be shown that the ratio H, 3} must be the same for every 
) 


Hy, 
value of n, and that it must be equal to the ratio 5 for that solution, 


for which the temperature of freezing and of maximum density are 
equal. The value of M corresponding to this solution is denoted by su 
and its temperature of freezing (D) by 7; p, 7, and mu can be determined 
by finding the point of intersection of two curves obtained by raising 
the numerical values of C and D as verticals from a straight line along 
which the corresponding values of M are reckoned ” abscisse. For 
sodium chloride w is = 2°82 and r= — 1°32 and", =7—4=408, 


Ammonium Chloride. —The ratio ° is constant, according to 


Ridorff’s experiments, whilst the author finds that it increases 
slightly, at least from M=10. Admitting r = 0 for dilute solutions, 
H would be = 34°8, which differs very little from the value of H of 


the other salts in this group. 
Calciwm Chloride.—p lies between 14 and 16, for M > 3°71; from 
which we may infer the existence of the hydrate CaCl,.15H,O in solu- 


be 
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d 
tion. Hy, is = 43°2, HH, = 175, and ~ = 4:05, « = 3°00, 
15 
7= — 131°. 

The existence of a hydrate containing more atoms of water than the 
ordinary salt, CaCl,,6H,O, seems to be confirmed by the fact that a 
fragment of CaCl,.6H,O0, thrown into a solution of calcium chloride at 
zero, does not provoke crystallisation of the salt, whilst it would do so 
at the ordinary temperature. 

It is noteworthy that the solutions of sodiwm chloride and of caleiwm 
chloride, which freeze at the temperature of their maximum density, have 
nearly the same temperature of solidification and of maximum density. 

Strontium Chloride.—Its solution seems to contain a mixture of 
SrCl,.6H.O and of a higher hydrate, or of two hydrates with more 
than 6 atoms of H,O. Supposing that’, = 15, then Hj," would 
be > 41°6 


Barium Chloride-—For M = 20, the ratio = is very nearly constant, 
2 


but it increases for M, > 20. Supposing the hydrate BaCl,.2H,O to 
be formed for M, : 20, then H,°=46°9. If, however, BaCl,.15H,O 


{e) 
should be formed, then His) > 43°4, 


Manganese Chloride—The constancy of the ratio a2 which is ex- 


125 
hibited in Riidorff’s experiments, seems to prove the existence of the 
hydrate MnCl,.12H,O. H,2" would be = 47:2. 
Cupric Chloride.—-Its blue solution contains CuCl,,12H,0; Hi“? = 
44:5, The green solutions seem to contain a mixture of two hydrates 
and not CuCl,.4H,0, as was supposed by Riidorff. 


Potassium Carbonate.—The ratios © and 2 being constant for 


6 M, 
M20, M,, the solution M > 20 probably contains the hydrate 


(ec) = ; (d) 
K,00;.6H,0. Hy is 5 396 and Hi? = 287, Ht _ = 7-25, from 
6 
which 7 = — 0°64 and » = 2°17. 

Sulphates of Magnesium, Zinc, and Iron.—Between 0° and — 3° these 
salts seem to be combined in solution with 7 atoms of water. The 
values of H,‘*) would be 18 for Mg.SO,.7H,0, 15°8 for ZnSO,.7H,0, 
and 15°3 for FeSO,.7H,0. For C> 3, the ratio x increases in the case 

7 
of the sulphates of magnesium and of zinc, thus indicating the forma- 
tion of higher hydrates, probably of 12-atom salts. 


Cupric sulphate seems, for temperatures above — 3°, to be dissolved 
(a) 
as CuS0O,.5H,0. H;= 17°5 ; a => 11°3; ™= —0°39°; p= 3°49. 
5 
Sulphates of Potassiwm and of Ammonium and Chromate of Potas- 


stum.—The ratios - and z are constant for the sulphate and the 
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chromate of potassium. i is constant for M = 30 for ammonium 


‘d) 
sulphate. For K,SO, there is H? = 292, H = 35, Hi" 
e) 


( 
t= — 0°55°, w = 2°74, and according to another set of observations, 
(a) 
HO a 39, P= 749, 1 = — 0°62", w= 2:77. 
If ammonium sulphate exists as such in aqueous solution below 
— 11°, it must be in a state of hydration; but above this temperature 


it does not combine with water, as the ratio a is constant. His = 


36°4 for (NH,)2SO, and = 38°1 for K,CrQ,. 

Potassium Nitrate exists in solution as KNO,; H = 27. 

Sodium Sulphate.—A solution of this salt containing 20 parts of it in 
100 parts of water is supersaturated, not only with Na,SO,.10H,0, but 
also with the more soluble hydrate, Na,SO,.7H.O0, of which two hydrates, 
sometimes the one sometimes the other, separates before the forma- 


tion of ice. The ratios, Md and a decrease with increasing M, a fact 
¥ 
which can be explained by assuming that the solution contains a 
mixture of two different hydrates whose proportions vary with the 
degree of concentration. It is noticeable that the values of H'°’, cor- 
responding to these two hydrates are different, whatever supposition 
may be made about their state of hydration, whilst the value of H“’ is 
generally found to be the same for salts of the same group even in 
different degrees of hydration. 

The author thinks that sodium sulphate, on dissolving in water, is 
itself partially modified by the action of the water or the variation of 
temperature, although we have at present no clue to the nature of this 


change. pis = 2°04 and 7 = — 057°. 
Nitrates of Barium, Strontium, Calcium, and Lead.—The ratio 


4 decreases for Ba(NOs3)2, Sr(NO3)2, and Pb(NO;)2. According to 


Riidorff’s experiments, it seems that c is constant for Ca(NOs)s, 


M 


whilst the author, who made some experiments on more concentrated 


solutions than those examined by Riidorff, concludes that a is a 


variable quantity. 


Potassium Hydrate.—Its solution, which already at the ordinary 
temperature deposits crystals of KHO.2H,O, contains probably two 
hydrates, the lowest of them containing not less than two atoms of 


(c) __ (i) __ 
water. The values H, = 33°9, and H, = 142, do not differ from 
those found for the alkaline chlorides, bromides, and iodides; » = 2°04, 


Hq 
= 1:30, —— = 408. 
T= 153 » ws 8 
Sodium Hydrate is in solution probably in the form of the two 
hydrates, 2NaHO;.H,O and 2NaHO.7H,0. The atomic decrease of the 
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freezing point is very nearly the same for the hydrates of potassium 
(ay (e) 
and of sodium, as H,, $ 31:0, and Hy, = 34-1. 


Ammonia seems to be present in selution as NH,;HO. The atomic 
decrease H) = 19-0, being very different from that of the hydrates of 
potassium and sodium, it may be inferred that the solution of ammonia 
has not the same constitution as the hydrates of potassium and sodium. 


R. 8. 


Change in Volume of Gases by Pressure. By MENDELEJEFF 
(Deut. Chem. Ges. Ber., v, 332). 


Reenavtt has found that all gases, with the exception of hydrogen, are 
condensed more by pressure than Marioite’s law requires. If, how- 
ever this were correct for every pressure, it would be possible to make 
unliquifiable gases, such as oxygen and nitrogen, denser than water by 
the pressures at our command. The atomic weights of these elements 
show, on the contrary, that they must possess, when in the liquid state, 
densities less than that of water. It may therefore be surmised that 
at high pressures the contraction of gases is less than that required by 
Mariotte’s law. This view is confirmed by the experiments and obser- 
vations of Rumford and Rodman, and by those of Natterer. These 
considerations lead us to conclude that there is an intermediate state in 
which Mariotte’s law obtains. This state should be, according to the 
author, at a pressure of about 53 atmospheres. 

In order to set at rest a matter of such importance, the author has 
undertaken a series of investigations on the condensation of gases by 
pressure. He believes that he will be able to employ a manometer for 
pressures as high as 150 atmospheres; and in order to avvuid the errors 
arising from surface-condensation, he intends to employ a gravimetric 
method instead of that which has been hitherto adopted. 

= os 


A new Water Air-pump. By G. Jacno (Deut. Chem. Ges. Ber., v, 
328). 


Tus pump consists of a —| shaped piece of glass tube 8 or 10 milli- 


meters in diameter. To its horizontal branch, which is about 2 inches 
long, is joined a small tube, one end of which is connected with 
the vessel to: be exhausted, the other end terminating inside the hori- 
zontal branch, and being provided with a Bunsen’s caoutchouc valve 
opening therein. The upper end of the vertical tube is cut off 
obliquely, and connected with the water supply by means of an india- 
rubber tube of equal diameter, and long enough to hang down and close 
the top of the glass tube. The lower part of the vertical tube, out of 
which the water flows, is from half a meter to a meter in length. If 
a receiver be now connected with the exhaustion-tube, and the water be 
allowed to flow through the apparatus, the india-rubber tube begins to 
pulsate, alternately closing and opening the top of the vertical tube, a 
powerful suction taking place at the same time through the Bunsen’s 
4Ga2 
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valve. With an inflow and outflow of about one meter, an exhaustion 
of 700 millimeters was obtained. This apparatus obviously depends 
on the same principle as the hydraulic ram, the india-rubber tube 
taking the place of the valves of that engine. en 


Researches on Crystalline Dissociation: the Alums. By P. A. 
Favre and C, A. Vatson (Compt. rend., xxv, 798—803). 


TuIs portion of the authors’ memoir contains the results of their deter- 
minations of the variation in volume caused by the solution of the 
various alums. These were obtained by two methods—first by a com- 
parison of the density of the salts and of the solutions; secondly, by 
observing the increase of volume caused by the solution of a known 
weight of the salt in a determinate quantity of water, contained in a 
reservoir surmounted by a narrow calibrated tube. The two tables 
which accompany the communication give the experimental and calcu- 
lated results, from which the authors infer that the desiccated alums 
cannot be regarded as simple mixtures of their constituent salts. This 
is confirmed by the behaviour of ammonia-alum when desiccated; for 
it does not lose ammonia, even at a temperature which is sufficient to 
entirely volatilize ammonium sulphate. ; 
It would seem that the constituent salts in desiccated alums remain 
more or less combined, although the density of dehydrated ammonium 
alum is sensibly equal to that which it should have if it were a simple 
mixture of its constituent salts, and in the case of potassium alum it is 
even less than the calculated number. 
C. E. G. 


An attempt to determine the Molecular Weights of Saline 
Substances. By E. Parernd (Gazzetta Chimica Italiana, ii, 
245—253). 


Ir is well known that great uncertainty exists respecting the molecular 
weights of compounds whose vapour-densities cannot be experimentally 
determined, either because they are not volatile, or because their 
vapours when raised to high temperatures undergo decomposition or 
dissociation. Thus it is not yet known with certainty whether the 
molecules of cuprous, mercurous, and stannous chloride should be 
represented by the formule CuCl, HgCl, and SnCh, or by Cu,Ch, Hg,Clh., 
and Sn,Cl,; and whether the ferrous, chromous and manganous salts 
of monobasic acids should be represented by formule containing 1 or 2 
atoms of metal, whether, for example, the molecule of ferrous nitrate 
contains Fe( NO;)2 or Fe2(NOs),. 

These considerations show the importance of seeking for a method 
of determining molecular weights independent of the vapour-densities 
and capable of general application. Such a method, the author of this 
paper believes may be found in the determination of the weights of 
different compounds which are decomposed under the influence of the 
same electric current. 

t 


Dee ARN 


PHYSICAL CHEMISTRY. 1069 


Faraday, from his classical experiments on electrolysis, inferred that 
the weights of elements separated by the same electric current passing 
through various electrolytes are to one another in the proportion of their 
chemical equivalents. This law was deduced by Faraday from the 
electrolysis of a number of compounds of very simple constitution, 
which were supposed to contain “equal equivalents ’’ (equal numbers 
of atoms) of their respective elements (e.g., HO, HCl, SnCl, PbCl, 
according to the atomic weights then adopted) ; and it was afterwards 
extended to more complex compounds by Matteucci (Bibliothéque 
universelle de Genéve, xxi, 1839), and Becquerel (Ann. Chim. Phys. [3], 
xi, 102, 257), whose experiments showed that when an electric current 
decomposes simultaneously a number of compounds containing 1 equivalent 
of an element combined respectively with 1, 2 and 3 equivalents of 
another element (for example, the two chlorides of copper, and tri- 
chloride of antimony), the chemical actions on the three compounds, 
measured by the quantities of the [metallic] element separated, are as the 
numbers 1, 4,4; in other words, the relative quantities of the three 
compounds decomposed by the same current are represented by the 
formulse :— 
CuCl Cu,Cl Sb,Cl 
or Cu,Cl, CuCl, Sb,Cl.,* 


the same quantity of chlorine being separated in a given time from 
each of the three compounds. 

Further, it is known that water and oxygenated water (hydrogen 
dioxide) when decomposed by the same current, yield at the negative 
pole equal quantities of hydrogen, and at the positive pole quantities 
of oxygen which are to one another as 1 : 2; in other words, that the 
current which decomposes H,0 is necessary and sufficient to decompose 
H.O,. In like manner it is found that when water and the two chlo- 
rides of copper are simultaneously electrolysed, for every 1 pt. of 
hydrogen given off from the water (in a voltameter, for example), 31°5 
pts. of copper are separated from the cupric, and 63 from the cuprous 
chloride,—that is to say, the quantities of the three compounds simul- 
taneously decomposed are H,O, CuCl, and Cu,Cl,. A similar result is 
obtained by the simultaneous electrolysis of the two oxides of copper 
in ammoniacal solution, or of cuprous thiosulphate, Cu,S,0;, and cupric 
sulphate, CuSQ,, the cuprous compound in each case yielding twice as 
much copper as the cupric compound (Becquerel, Ann. Chim. Phys. 
[3], xi, 177—180). y 

It appears then, that the same current that decomposes a molecule 
of water, H,O, is necessary and sufficient to decompose H.0., CuCl.,, 
Cu,Cl., CuO, Cu,0, &c.; and as the quantities thus represented are 
usually regarded as the molecules of the several compounds, the author 
of this paper thinks himself warranted in drawing the general conclu- 
sion, that an electric current which successively traverses different electro- 


* This result may be expressed in the words of Faraday’s law, viz., that the 
quantities of the several elements are represented by their chemical equivalents, the 
equivalent of copper being 63 in the cuprous compounds, %¥ in the cupric com- 
pounds, and that of antimony 23", or 403 in antimonious chloride, the equivalents 
being the quantities of the metals which unite with 35°5 parts of chlorine, or may be 
supposed to replace 1 part of hydrogen. 
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lytes, decomposes in each an equal number of molecules ; or, the current 
capable of decomposing a molecule of water is necessary and sufficient to 
decompose a molecule of any other chemical compound. 

The law thus generalised is, however, entirely at variance with 
Faraday’s law of equivalent electrolytic decomposition, as extended by 
Matteucci and Becquerel ; for it would lead to the inference that when 
cupric, ferric, stannic, and antimonic chlorides are simultaneously elec- 
trolysed, the quantities decomposed in the same time would be those 
represented by the formule— 


CuCl, FeCl, SnCl, SbCl, 


whereas, according to Matteucci and Becquerel, they should be— 
CuCl, Fe,Cl, Sn,Cl, S,bCl,, 


the same quantity of chlorine being evolved in each case. 

The author doubts the conclusiveness of Becquerel’s experiments, but 
admits, at the same time, that he is not yet in possession of the experi- 
mental data necessary to establish his own view. He states, however, 
his intention of pursuing the subject further, and, in the mean time, 
points out certain consequences which would follow from his law of 
electrolysis if established, viz. :— 

1. The molecule of stannous chloride contains SnClh, not Sn,Cl,, 
inasmuch as Faraday has shown that 59 parts of tin are separated by 
electrolysis for every 1 pt. of hydrogen evolved from water, or SnCl, 
for H.O. 

2. The molecules of the cuprous and mercurous compounds contain 
2 atoms of metal. 

3. The molecules of the argentic salts, and of the salts of the alkali- 
metals contain 2 atoms of metal, since 108 pts. of silver, 23 of sodium, 
&c., are eliminated by the current for every 1 pt. of hydrogen; or, the 
current which decomposes H,0, decomposes also Ag2(NO;)2, Ag.SO,, 
K.Cl., K,(HO),, &e. 

4, When an aqueous halogen-acid (HCl, HI, &c.) is decomposed by 
the current, the real electrolyte is not the hydracid, as generally sup- 
posed, but the water, inasmuch as the current which decomposes H,0, 
decomposes also H.C, H2I., &c., whereas the vapour-densities of these 
acids show that their molecules are HCl, HI, &c. This the author 
explains by supposing that the current decomposes the water in which 
the acid is dissolved, and that each atom of oxygen thereby transferred 
to the positive pole decomposes 2 molecules of hydrochloric acid, &c., 
forming H,0 and eliminating Cl., &c. This view, as the author men- 
tions, is at variance with the recent experiments of Bourgoin (Bull. Soc.. 
Chim. de Paris [2], xvii, 242) on the electrolysis of aqueous sulphuric, 
nitric, and oxalic acid, from which it seems to follow that water is not 
an electrolyte at all—a conclusion quite in accordance with the well- 
known experiments of Davy, which showed that pure water when kept 
from contact with all substances from which it can derive any saline 
constituents, is absolutely incapable of conducting the current, even 
of a very powerful battery. 

On the whole then, it appears that the views advanced by the author 
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in this paper, and especially the assertion that an electric current 
traversing a number of electrolytes always decomposes an equal number 
of molecules in each, are at variance with laws hitherto regarded as 
well established, and cannot, therefore, be received as true withont 
further and decisive experimental evidence. 

H. W. 


Constitution of Liquids. By A. Hanpt (Wien. Akad. Anzeige, 1872, 
88; Chem. Centr., 1872, 433). 


Spectroscopic Researches on the Sun. By P. Srccut (Compt. rend., 
Ixxv, 749). 


Inorganic Chemistry. 


A simple Apparatus for the Production of Ozone with Elec- 
tricity of High Tension. By A. W. Wricur (Am. J. of Sci. 
[3], iv, 26, and Chem. News, xxvi, 113). 


Tue author’s modification of the apparatus usually employed for 
the production of ozone by means of the silent discharge is thus 
described. 

A straight glass tube, about 20 centimeters long and 2°5 centimeters 
in diameter, is closed at both ends with varnished corks. Through the 
axis of each cork is inserted a glass tube of about 5 mm. calibre and 
7 centimeters in length, having a branch tube inserted perpendicularly 
at the middle. ‘The outer ends of the tubes are closely stopped with 
corks, aud a straight thick copper wire passed through each. The 
inner extremity of one of these wires carries a small ball; the other 
terminates in a disc with rounded edge, set perpendicularly to the axis 
of the tube, and so large as to leave an annular space of 2 or 3 mm. 
breadth around it. Air or oxygen is admitted through one of the 
branch tubes, and allowed to escape from the other, after having passed 
throngh the whole length of the tube. 

In using the apparatus, the wires must be connected with the poles of 
the machine in such a manner that the disc becomes the negative 
terminal, since this arrangement gives the greatest degree of expansion 
and diffuseness to the current. The ball and disc must be adjusted to 
a proper distance, and the current of gas caused to pass from the 
negative towards the positive extremity of the tube. On setting the 
machine in motion, ozone is rapidly produced, and in great quantity. 

The efficiency of the apparatus was judged by noting the rapidity 
with which the gas, after passing through the ozonising tube, bleached 
a solution of indigo, or decomposed a solution of potassium iodide; but 
no direct determination of the percentage of ozone produced was 


made. 
It was noticed as a fact that the effects were much more rapid and 
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energetic with oxygen than with air, and that in the former case, in 
order to destroy the direct spark, it was necessary to separate the 
terminals to a much greater distance from each other. - 

J. W. 


Action of Ozone upon Vulcanized Caoutchouc. By A. W. 
Wrieat (Am. J. of Sci. [3], iv, 29). 


Ir was noticed that the ebonite insulators belonging to Holtz’s electro- 
machine, and the ebonite jackets of some induction-coils became 
unusually hygroscopic soon after the instruments had been used for the 
production of ozone, to such an extent, indeed, that the accumulated 
liquid was sometimes so abundant as to trickle down in drops. An 
examination of this liquid showed that it contained a considerable 
amount of free sulphuric acid, the presence of which was attributed to 
the action of the ozone upon the sulphur of the vulcanized caoutchouc. 
Experiments were made which confirmed this supposition. Air, 
strongly ozonized, was passed through a vulcanized rubber tube, and 
then bubbled through water. Ina short time the water acquired the 
odour of sulphurous oxide, and ultimately gave a white precipitate 
with barium chloride. 

In a similar manner a thin dry slip of ebonite placed in a small 
bottle into which ozone was driven, became in a short time bedewed 
with moisture having an acid reaction, and exhibiting the same | 
properties as that found on the insulators of the machine. An attempt 
to oxidize free sulphur by means of ozone was unsuccessful. 

J. W. 


Synthesis of Nitrogen Tetroxide. By A. Exnur (Chem. Centr., 
1872, 278). 


TuE synthesis was effected by the action of nitryl chloride on silver 


nitrite— 
NO NO a NO 
ct + are = Agi + NG yO: 
The reaction tends to establish for nitrogen tetroxide the formula 
NO, O 
NO / H. W. 


Nitric Anhydride and a New Nitric Hydrate. By Rupo.tpu 
WEBER (Pogg. Ann., cxlvii, 113—128). 


TE attempts hitherto made to dehydrate nitric acid by means of phos- 
phoric anhydride have not succeeded, in consequence of the decom- 
position of the nitric anhydride. The author has succeeded in doing so 
by adopting the following process :—The most concentrated nitric acid 
freed from nitrous acid as much as possible, and cooled by ice, is treated 
with phosphoric anhydride, which, as it acts upon it very violently at 
first, is added slowly and in small quantities at a time. The syrupy 
product is distilled so long as anything comes over at a blood-heat, and 
condenses in oily drops in the neck of the retort; the two layers of 
liquid, of which the distillate is found to consist, are separated by decan- 
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tation, the lower layer being an impure new nitric hydrate. The upper 
layer, which consists of nitric anhydride, nitrous acid, and some 
hydrate, is cooled by ice-water, which renders it turbid, and causes a 
small quantity of a clear, coloured liquid to separate. This liquid, 
which consists of nitric anhydride and nitrous acid, is further cooled 
by ice or a freezing-mixture, when some of the nitric anhydride crystal- 
lises in well-formed, transparent, yellowish prisms, leaving a liquid 
compound of nitric anhydride and nitrous acid, which appears to be 
richer in the former than nitroso-nitric acid. Lastly, the anhydride is 
purified by cautiously fusing it, again crystallising it by cold, and 
draining off the mother-liquor. 

The melting point of nitric anhydride thus prepared is about 
30°. It is very unstable, particularly in the fused state, but can 
be preserved for several days at 10° in a dry atmosphere. It 
is volatile at ordinary temperatures, and its vapour condenses in 
beautiful crystals in the cooler part of the tube containing it. Ina 
freezing mixture it is almost colourless. The specific gravity of the 
solid anhydride exceeds 1°64; that of the liquefied anhydride is less than 
1°636. 

It acts with great violence upon sulphur, forming a compound of 
sulphuric anhydride and nitrous acid. It also acts with great energy 
upon phosphorus, potassium, and sodium, setting them on fire. Upon 
organic substances it also acts with great intensity. It does not act 
upon charcoal, but this substance when previously kindled burns with 
great brilliancy in its vapour. It acts upon zinc, cadmium, mercury, 
and arsenic, and slightly upon magnesium and thallium, but has no 
action upon most other metals. 

On cooling the lower layer of the distillate from nitric acid and 
phosphoric anhydride in a freezing mixture, the new nitric hydrate 
crystallises out. It can also be prepared by adding nitric anhydride to 
nitric acid. The anhydride dissolves with development of heat until 
the new hydrate, 2N,0;.H,O, is produced, but any further quantity of it 
remains insoluble. The pure hydrate is obtained by crystallising it 
out in a freezing mixture, draining it from the mother-liquor, allowing it 
to melt, and again crystallising it. Both this hydrate and the anhydride 
have been analysed. In its chemical properties the hydrate resembles 
the anhydride. It is liquid at ordinary temperatures, bui. less so than the 
ordinary hydrate, and more or less yellow-coloured ; solid at about — 5°. 
Its specific gravity at 18° is 1642. It slowly decomposes at ordinary 
temperatures. When heated it partly distils unchanged, but nitric 
anhydride is also formed, so that the distillate consists of two layers, 
the upper being the anhydride. In this decomposition it resembles 
fuming sulphuric acid. 

When nitric acid is distilled with fuming sulphuric acid, oxygen, 
nitrous vapours, and a compound of the composition SO;N,0;.380,;H,O 
come over. E. D. 


Behaviour of Iodine with Acids. By Cart Kraus (N. Repert. 
Pharm., xxi, 385—387). 


Toptve dissolves in concentrated sulphuric acid, nitric acid, hydro- 
chloric, phosphoric, acetic, tartaric, and citric acids. Some of it ervs- 


a 
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tallises out from its solution in sulphuric acid or nitric acid on standing. 
The sulphuric and nitric solutions do not react with starch, even when 
this is present in excess and unchanged, and when water is added— 


provided the acid is not in too small a quantity. The hydrochloric 
solution gives the colour with starch, unless large quantities of con- 
centrated acid are present. All the solutions yield the iodine to carbon 
bisulphide. Concentrated sulphuric acid and nitric acid precipitate 
some of the iodine from concentrated aqueous or alcoholic solutions of 
it in potassium iodide. 


E. D. 


Oxidising Power of Potassium Iodate. By E. Sonsrapr 
(Chemical News, xxvi, 98). 


THE communication on this subject appears to be only a preliminary 
notice. Some time ago the author met with a carbonaceous mineral, 
which, while it closely resembled anthracite in appearance, was not 
sensibly affected when treated with the more commonly employed, and 
most powerful oxidising agents. But when the powder, or even frag- 
ments of the mineral were mixed with potassium iodate, and heated to 
fusion, deflagration instantly ensued, and the mineral rapidly disap- 
peared by oxidation to carbonic anhydride. 

The successful employment of potassium iodate in the above instance, 
induced the author to try its action upon some other minerals, more 
especially the sulphides. At present, however, the results are not suffi- 
ciently complete to be worth communicating. The energy of potassium 
iodate as an oxidising agent, as compared with chlorates and nitrates, 
is attributed to the fact that in the first place it decomposes at a higher 
temperature than does potassium chlorate; and whereas a nitrate, 
under similar circumstances, evolves mixed gases, the fused iodate gives 
off an abundant supply of pure oxygen. 

When a solution of an alkaline iodate is mixed with an alkaline 
thiosulphate, no chemical action ensues as long as the solution remains 
neutral, but the addition of a small quantity of an acid causes it to 
become in the first place strongly alkaline ; a neutral point is presently 
reached, after which, if the iodate be in excess, the further addition of 
acid liberates iodine. The products of the reaction up to neutrality are, 
of course, a tetrathionate, an iodide, and a salt of the acid used. 

When citric or tartaric acid is employed to acidify the mixed solu- 
tion of iodate and thiosulphate, the solution becomes neutral to test- 
paper when two molecules of the acid have been added for every six 
molecules of thiosulphate present, and this neutral point is reached 
sensibly before iodine is set free. A trisodium salt of the acid is in 
both instances formed. In order to obtain the iodine reaction, a quarter 
of a molecule more of citric acid and one molecule more of tartaric acid 


must be added. J. W. 


Lithium Hydrate. By Muretow (Deut. Chem. Ges. Ber., v, 331). 


AN aqueous solution of lithia evaporated in a vacuum, yielded a hydrate 
LiHO.H,0, which was slightly hygroscopic. 


H. W. 
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Preparation of Potassium Chlorate. By W. Hunr (Dingl. Polyt. 
J., ccv, 77). 

Ditutep chlorine gas is passed into a brick tower, into which there 

also drops a solution of potassium chloride and milk of lime. The 

potassium chlorate formed is separated by crystallisation. 


M. M. P. M. 


Preparation of Thallium on the Large Scale. By Max 
ScuarFryver (Dingl. Polyt. J., ecv, 55—57). 


THE fine dust obtained in roasting pyrites in the sulphuric acid manu- 
facture at Aussig is the raw material. The process is almost identical 


with that already known. 
M. M. P. M. 


Preparation of Pure Stannates of the Alkalis. (Dingl. Polyt. 
J., cev, 76.) 


Tin filings are treated with caustic potash or soda solution of specific 
gravity 1°2, the solution run off, and atmospheric air being pumped into 
it, the solution is again made to act on the tin, and so on, until a suffi- 
cient quantity of the desired salts is obtained. If the solution be gently 
warmed, and warm air be used, the process is more speedy. 


M. M. P. M. 


Didymium in British Minerals. By A. H. Cuurcao (Chemical 
News, xxvi, 130). 
Divymium has been found in cryptolite, and as the latter has been found 


to occur in both British and foreign specimens of apatite, this may be 
considered as being equivalent to the detection of didymium in the 


last-named mineral. 


J. B. 


The Fusion of Metallic Arsenic. By J. W. Mauer (Chemical 
News, xxvi, 97). 


Tue following experiments were undertaken in order to verify or dis- 
prove the statement, that arsenic cannot be fused, but passes directly 
from the solid into the vaporous state. Arsenic, in the form of coarse 
powder, was placed in a thick barometer-tube of soft glass and of small 
bore, well sealed at both ends, and enclosed in a piece of wrought-iron 
gas-tubing, closed at each end by an iron screw-cap; the space between 
the two tubes was filled with sand, and the whole was heated to red- 
ness by a charcoal fire. 

A similar iron tube placed beside the former served to contain several 
little glass tubes with samples of different metals, whose fusion might 
afford some indication of the temperature at which that of the arsenic 
occurred. 

Arsenic thus treated was found on cooling to have fused into a per- 
fectly compact crystalline mass, moulded to the shape of the tube, of 
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steel-grey colour and brilliant lustre; sp. gr. 5°709 at 19°. It possessed 
a considerable degree of cohesive strength as compared with common 
sublimed arsenic, and even seemed to exhibit faint traces of flattening 
before crushing under the hammer. The temperature required for 
fusion lay between the melting points of antimony and silver. — 


The Metallurgy of Manganese. By Huco Tamm (Chemical News, 
. xxvi, 111). 


Tue author has practically studied the smelting of manganese ores upon 
a manufacturing scale, and has succeeded in obtaining refined manganese 
containing 99°9 per cent. of metal. ; 

The following is an outline of the plan adopted for the reduction of 
the ore :— 

Fliwes.—Two fluxes are required. No. 1, or white flux, is prepared 
by mixing together ground glass 63 parts, quicklime 18} parts, fluor 
spar 18} parts. It is a fusible flux, and is principally required for the 

reparation of No. 2, or green flux. 

The latter is made by smelting together: Flux No. 1, 34 parts ; lamp- 
black or soot, 53 parts ; manganese dioxide, of good quality, 604 parts. 
The slag obtained in this operation alone is required. It presents a 
fine green colour from the presence of manganates, and when once 
prepared may be used over and over again, provided the manganese 
ore reduced is of tolerably good quality. It requires from time to time 
the addition of a little white flux to improve its fusibility. 

Crucibles—On account of the high temperature required for the 
reduction of manganese, some difficulty was experienced in obtaining a 
crucible which would withstand the action of the molten flux. The follow- 
ing remedy was finally devised:—The interior of the crucible is lined 
with a paste, made by mixing 3 parts of plumbago and 1 part of loam 
or fire-clay with a small quantity of water. This lining, which should 
not under any circumstances exceed half an inch in thickness, effectu- 
ally protects the crucible. 

Smelting the Ore.—The following proportions are recommended :— 


Manganese dioxide, of good quality........ 1000 parts 
Lamp-black or soot, of good quality........ -— » 
inetikcbebenteebbeacnnens eos 635 ,, 


Oil in sufficient quantity to wet the mixture. 


The mixture is introduced into a crucible prepared as above directed, 
and a cover of thick wood placed over it. The latter is carbonised 
during the smelting, but forms a charcoal cover which protects the 
mixture from oxidation. A clay cover is subsequently luted over the 
whole. The crucible is then placed in a wind-furnace, and slowly 
heated as long as fumes escape; the fire is then urged, and the crucible 
maintained at a white heat for several hours ; the time actually required 
depending upon the quantity operated on. 
When cold, the contents of the crucible are turned out, the button 
of metal detached from the slag, and preserved in a well-closed 
bottle. 
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Refining.—The cast-manganese obtained by smelting an ore contain- 
ing 79°5 per cent. of manganese peroxide was found to contain man- 
ganese 96°9, iron 1:05, with traces of carbon, silicon, and other metals. 
It may be refined by re-melting it in a close crucible, with one-eighth 
of its weight of manganese carbonate. 


Refined manganese presented the following composition : — 
Manganese. Tron. Silicon. Carbon. 


99°91 0°05 0°015 0025 = 1000 


For the docimastic assaying of manganese ores, experiments should be 
made on quantities varying from 500 to 1,000 grains of the ore, and the 
whole operations should be carried out*on the small scale exactly as 
they have been described upon the large scale, without any other 
modification than that of the reduction of the proportions. - 

J. W. 


Metallic Manganese. By J. E. LovucgHiin (Chem. News, xxv, 
139). 


TuE specific gravity of metallic manganese prepared by different chemists 
varies considerably, ranging from 6°85 to 8°015. This probably arises | 
from the metal of lower density containing oxide, since manganese of 
sp. gr. 7°84, obtained by Gahn’s method, which consists in heating the 
peroxide made into balls with charcoal and oil, showed a sp. gr. of 7°96 
when powdered and reheated with charcoal, changing at the same time 
from a black to a cast-iron colour. Another reheating with charcoal 
turned it brownish-red and caused a further increase of 0°02. The sp. gr. 
of other samples of manganese, made by heating the oxide with char- 
coal and with potassium cyanide and charcoal, also increased to the 
same point when the metal was reheated with charcoal. The sample 
first named was raised to 7°993 by a fourth heating with charcoal, with 
addition of borax. The specific gravity obtained by Deville, 8:015, was 
not reached by the author. 
B. J. G. 


Certain Reactions of Manganous Chloride. By F. W. Krecxer 
(J. pr. Chem. [2], v, 105; Dingl. Polyt. J., eciv, 337). 


THe author remarks that on account of the various changes of colour 
exhibited when manganous chloride solution is evaporated down to 
certain degrees of concentration, this salt quite as well deserves the 
name ‘‘ mineral chameleon” as potassium manganate. On concentrat- 
ing an aqueous solution of manganous chloride at a temperature from 
70° to 100°, the solution, which is at first colourless, becomes rose- 
coloured, afterwards yellow, and finally, before crystallising, a splendid 
green. 

A solution of rose-coloured crystals of manganous chloride in 10 to 
12 parts of water is colourless, either cold or boiling. On evaporating 
on the water-bath, a little over 70°, and strongly concentrating, the 
rose colour is developed and gradually increases in intensity, the 
maximum tint being attained when the solution contains about 15 per 
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cent. of the salt. By further concentration the rose tint passes into 
orange, and at last, when 20 per cent. strength is attained, the colour 
becomes a clear yellow, like that of a solution of potassium chromate. 
On cooling to below 70° the rose tint is regained. 

The crystallised manganous chloride dried at 100° furnishes a clear 
green mass, which is not hygroscopic like the original salt. This mass 
dissolves in water partially, with liberation of heat, yielding a red solu- 
tion. The undissolved portion is a white powder, soluble in dilute 
acids, and is a basic salt. 

K. J. Bayer (J. pr. Chem. [2], v, 445) has repeated the above experi- 
ments of Krecke, with perfectly pure manganese salt, and fails to obtain 
the remarkable changes of colour noticed by the latter. By previously 
adding small quantities of ferric chloride (red and yellow) or cobalt 
chloride (blue and green) however to the manganese solution, and then 
evaporating, these colour-changes made their appearance just as above 
described. The colour is so characteristic in the case of the cobalt 
chloride that it may serve very well for the detection of small quantities 
of cobalt in concentrated manganous chloride solutions. 

Bayer remarks that the pure anhydrous manganous chloride is not 
green, but an easily fusible red body, which solidifies on cooling to a 
beautiful crystalline mass, possessing a lustre like that of magnesium 
chloride. 

Kolbe gives the following as the simplest method of preparing pure 
manganous chloride :——‘‘ Manganese ore is treated with hydrochloric 
acid, and the clear filtered solution obtained therefrom is evaporated 
to dryness, and the residual salt gently ignited in a Hessian crucible 
in a charcoal furnace. The ignited mass yields on treatment with 
water a solution of pure manganous chloride absolutely free from 


° ” 
on. 
os W. S. 


On Certain Double Salts of Ferrous Sulphate. By Grarcer 
(Chem. Centr., 1872, 377). 


Most of the double salts of ferrous sulphate coincide in their constitu- 
tion with the ammonium double salt (NH;).SO, + FeSO, + xH,0. 
The preparation and analyses of these double salts being made for the 
purpose of ascertaining which would be most suitable for the titration of 
permanganate solutions, and at the same time for the estimation of the 
strength of medical chlorine-water, only a limited number of sulphates 
were experimented with, viz., those likely to exert no disturbing influ- 
ence in experimenting upon these solutions. The salts prepared were 
the ammonium, potassium, sodium, magnesium, and zinc double 
salts. 

Sodio-ferrous Sulphate, Na,SO,.FeSO, + 4H.0, was prepared by dis- 
solving 1 eq. of pure ferrous sulphate in water, adding 1 eq. of pure 
sodium sulphate, dissolving and crystallising. It is very easi'y soluble, 
so that no crystals can be obtained by cooling a hot concentrated solu- 
tion; but the crystals are deposited on boiling a concentrated solution, 
just as in the case of a sodium carbonate solution. This property indi- 
cates the existence of a very soluble salt, with a greater amount of 
water of crystallisation. A concentrated solution of the double salt 
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allowed to stand for a long time does not deposit crystals, but if it 
be warmed to 100° C. and kept so, the separation of the salt with 
4 molecules of water begins to take place. On leaving the solution 
to evaporate spontaneously, crusts of the salt separate, very hard and 
difficult to remove from the sides of the dish. The dry salt is a powder- 
like mass of small crystals, with scarcely a tinge of green. It does not 
lose weight when heated to 100°. Solution of potassium sulphocyanate 
is unaffected by it. Five closely agreeing determinations gave 27°32 as 
the average amount of iron contained in 183 parts by weight of the 
salt. The sodium double salt may be dried at 100° without suffering 
the slightest decomposition, and is then not in the least degree hygro- 
scopic; it thus possesses an undoubted superiority over the ammonium 
double salt ; it also does not effloresce in the air. 

Zinco-ferrous sulphate : ZnSOy.FeSO, + 6H,0.—A solution of ferrous 
sulphate and zinc sulphate is made, containing equal numbers of mole- 
cules of the two salts, in as small a quantity of hot water as possible. On 
cooling, the double salt falls in small, beautiful emerald-green rhombic 
tables; and on agitating the concentrated solution, it is deposited as 
a bluish-green powder. It is not hygroscopic, and is not affected by 
exposure toair. This zinc salt may be used just as well as the pre- 
ceding for the titration of permanganate solution. In obtaining the 
crystals of the double salt for this purpose, care must be taken to select 
only the very small ones; in fact, if a fine sieve be used and the small 
and large crystals thus obtained be tested, the large crystals will be 
found to give erroneous results, whilst those obtained with the small 


ones are correct. 
W. S. 


Amount of Combined Water in Crystallised Ammonio- 
ferrous Sulphate. By E. Fietscner (J. pr. Chem. [2], v, 
437—443). 

Tue author criticises the methods adopted and results obtained by 

HR. Rheineck on the above subject (p. 225 of this volume). 

Istly. With reference to the water determination: Rheineck dries 
the salt at 110°, whereby several sources of error creep in, viz., oxida- 
tion of the ferrous oxide, removal of small quantities of ammonia by the 
escaping aqueous vapour, and the possible retention of one molecule of 
water as water of constitution. 

2ndly. The methods of estimating the iron— either by supersaturating 
the solution of the salt oxidized by nitric acid with ammonia, evapo- 
rating and igniting; or by gently igniting a portion of the sult, 
moistening with ammonia solution, and again igniting till the weight 
remains constant—are considered open to several objections. 

The direct determination of the iron, sulphuric acid and ammonia, 
and the estimation of the water by difference, is considered on the 
whole safest and best. 

The ammonia was determined by distilling a solution of a known 
weight of the salt with excess of caustic soda solution into a known 
volume of acid of ascertained strength. To prevent jumping or froth- 
ing over of the contents of the distillation flask, about an equal volume’ 
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of strong alcohol was added, and the distillation then progressed with- 
out danger. As soon as the alcohol passed over and frothing began, 
the distillation was stopped. If necessary, the flask may then be 
placed on the water-bath for some time to expel the last traces of 
ammonia. 

The sulphuric acid was determined in the contents of the distillation 
flask above mentioned. A known volume of the filtered measured solu- 
tion was taken and acidified with hydrochloric acid, decomposed by 
solutions of calcium nitrate and ammonium acetate, and heated to boil- 
ing. In the filtered solution the sulphuric acid was determined 
volumetrically by adding a normal barium chloride solution in slight 
excess, boiling, and then determining the excess of barium by a normal 
potassium chromate solution, which was added till on standing the 
supernatant fluid appeared slightly yellow by reflected light. 

The iron was estimated by a carefully graduated permanganate 
solution. 

Taking the molecular weight of the double salt to be 392, the 
following numbers were obtained :— 


Found. Calculated. 

(NH,).0 = 51°32 grms. 52°00 
O; = 160712 ,, 160-00 

FeO = 71°70 ,, 72°00 
H.O0 = 10886 ,, by difference 108°00 


392-00 392°00 
The author concludes, therefore, that the formula representing the 


W. S. 


”? 


composition of this salt is (NH,).Fe"(SO,)..6H,0. 


Bromo-molybdous Compounds. By A. ArrerBERGand P.Cieve 
(Bull. Soc. Chim. [2], xviii, 21—23). 


WHEN metallic molybdenum is heated in bromine vapour, it is chiefly 
converted into a yellowish-red body of the formula Mo;Br,, or more 
correctly (Mo;Br,)" Br,, which may be viewed as bromo-molybdous 
bromide. When this is dissolved in caustic alkali, and carbon dioxide 
is passed through the solution, or ammonium chloride is added, the 
hydrate, Mo,Br,.20H + 8H,0, is formed. It occurs in small golden- 
yellow crystals which lose all their water when heated in a current of 
carbon dioxide. By addition of acids to an alkaline solution of this 
hydrate, the different salts may be formed. The chloride, Mo;Br;.Cl, 
+ 3H,0; the fluoride, Mo;Bry.Fl, + 3H,0; the sulphate, Mo;Bry.0,.SO, 
+ 3H.0; the phosphate, —— } 2PO, and the oxalate, Mo;Bry.O>. 
C.0, + 4H;0, are all yellow. The chromate, Mo;Br,.0..CrO, + 2H,0, 
is purple. The molybdate, Mo;Br;.0,.MoO, + 2H.0 is reddish-yellow, 
and is obtained by adding acetic acid to a mixture of ammonium 
molybdate and bromomolybdous hydrate in alkaline solution. The 
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nitrate is a yellow precipitate, but it cannot be isolated, since it loses all 
its nitric acid by drying at 100°. 
B. J. G. 


Mineralogical Chemistry. 


On a peculiar Lava Block thrown out during the Eruption 
of Vesuvius, April, 1872. By G. vom Ratu (Pogg. Ann., 
exlvi, 562—568). 


THE author gives a detailed description of the peculiar formation 
exhibited by a block of lava, which seems to yield a considerable 
amount of information on the formation of minerals by volcanic 
vapours. This block shows that whilst in the peripheral zone, augite 
melts in the volcanic fire, and leucite is decomposed, beautiful crystals 
of iron glance, or specular iron, magnetic iron, augite, sodalite, and 
mica are formed in the inner zone. The outer portions of the block 
where the pores were filled with a melted mass do not contain any new 
minerals, but at a distance of about 12—15 mm. from the periphery, 
where the green augite is not completely fused, the new formation 
begins. The pores here are not filled with melted mass, but the walls 
and small crevices are lined principally with crystals of reddish-yellow 
augite of about 3—; mm. large, and with crystals of iron glance, together 
with leucite. In smaller quantity than the iron glance, magnetic iron 
occurs in beautiful octohedrons, attached to the walls of the pores, and 
a fourth newly-formed mineral in still smaller quantity is sodalite, 
which occurs in brilliant mother of pearl-like crystals. The author 
thinks it probable that the iron-glance is formed by a series of reactions 
such as the following :—Sodium chloride vapour and water vapour at 
the high temperature yield soda and hydrochloric acid; the latter 
acting on the iron forms ferric chloride which is again decomposed by 
the water vapour, forming specular iron; and the soda thus produced 
may take part in the formation of the sodalite, which contains both a 
sodic silicate and chloride. 
A. P. 


The Dust thrown up by Vesuvius in the recent Eruption. 
By G. GuapstTone (Chem. News, xxvi, 97). 


Durine the eruption of Vesuvius which took place last spring, Naples 
and the surrounding country within a radius of twenty-five miles were 
visited by a shower ‘of fine black dust. It consisted of aggregations of 
crystallised quartz dotied over with magnetic oxide of iron. The 
grains were very uniform in size, and would pass through a wire 
gauze, the apertures of which measured the ;385th part of a square 
inch. The iron oxide was crystalline, and possessed a high metallic 
lustre; it was readily soluble in hot hydrochloric acid, nothing but 
crystals of pure white quartz remaining. 

This Vesuvian dust did not contain titanium, although in the 

VOL. XXv. 4H 
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magnetic iron sand of New Zealand, which is doubtless of volcanic 
origin, titanium is present in considerable quantity. 


J. W. 


Examination of Rain accompanied by Meteoric (Volcanic) 
Dust. By O. Sitvesrri (Gazzetta Chimica Italiana, ii, 83—88). 


A cyctong, which lasted in Southern Europe from February 24th to 
27th, 1872, passed over Africa on the 28th, and appeared in the 
island of Sicily, on March 5th, from which date till the 11th the 
barometer at Palermo suffered a continuous fall of from 769°18 mm. to 
75895 mm., the wind blowing violently from the eastern points of the 
compass, causing a tempestuous sea, and accompanied by a dense mist. 
On the 9th, 10th, and 11th rain fell in Sicily, coloured reddish-yellow 
by a quantity of fine dust with which it was mixed. After standing a 
quarter of an hour, the coarser particles subsided, but it required two 
filtrations to remove the finer portion. One litre contained 3°3 grms. 
of dust. The filtered rain was without colour or smell, with a very 
slight brackish taste, and had no reaction on litmus; its sp. gr. = 
100069. One litre yielded, upon boiling, 19°5 c.c. of gas, consisting, 
in 100 volumes, of 83°959 vols. nitrogen, 13-07 vols. oxygen, and 2°971 
vols. carbon dioxide. Upon concentration, the rain assumed a yellow 
colour, and when it was evaporated to dryness at 100° yielded 
0°66 grm. of brown residue, which blackened at a red heat and 
suffered a loss of } its weight of nitrogenous organic matter. One 
litre of filtered rain contained :— 


Water........ ..--+- 1000°000 grms. 
Calcium dicarbonate. . 0129 _,, 
Magnesium _,, ae 0035, 


Ferrous - oe traces 
Calcium sulphate .... 0-041 =, 
Sodiam i bevee 0-009, 
Potassium chloride .. traces 
Sodium . ee 0°321 _,, 
Organic matter...... 0163 ss, 
1000°698 _,, 


There was nothing unusual about the quantity of ammonia, which 
= ‘00022 grm. per litre. 

The dried dust consisted of shining micaceous particles, sp. gr. 2°5258. 
It consisted, in 100. parts, of 75°08 parts of argillaceous particles 
coloured by iron, 11°69 parts of calcareous particles, and 13°19 parts 
of nitrogenous organic matter. Examined microscopically, the dust 
was found to contain an abundance of such organic matter as hairs, 
fibres, &c., together with five classes of complete organisms, viz. :— 
(1.) Spherical and subspherical vesicles, diameter 3, mm., with very 
thin walls, and egg-shaped, yellowish, granular nuclei, with traces of 
concentric lines between the nucleus and the periphery. (2.) Discoidal 
and meniscus-shaped vesicles, linear diameter ;1,; mm., having no 
nuclei, but with transparent, colourless walls, arranged in concentric 
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layers. (3.) Protei-formed vesicles, either spherical or oval, according 
to the pressure of surrounding particles, diameter from ;4, to 75 mm., 
with thin, transparent, colourless, single walls. (4.) Four species of 
diatoms, already described by Ehrenberg in a similar instance to the 
present, viz., Navicula fulva, Synedra Entomon, Pinnularia equalis (7), 
Gallionella crenata. (5.) Three species of infusoria of quick and 
ceaseless movements, viz., Ciclidium arborwm, Trachelius dendrophilus, 
Bursaria triquetra, which principally revolved round the yellowish, 
organic, granular particles. The dust was examined immediately it 
was deposited, in order to obviate any objection that the organisms 
were developed by long exposure to air. To the suggestion that the 
dust was probably derived from the African Sahara, the author replies 
that his examination of the sand of that desert shows that it is of 
sp. gr. 2°5242, and is composed of— 


Siliceous ferruginous particles .... 91°2 
Calcareous particles.............. 8-0 
Sodium chloride ........ 06s ese 0.5 
Organic matter. .........0sceeee. 0°3 


100-0 


No organisms are present, and therefore, in spite of the similarity of its 
sp. gr. to that of the meteoric dust, and notwithstanding his admission 
that the latter contains many objects ayell known in the vicinity, 
whence they were no doubt derived, such as the hairs of the olive 
leaf, &c., he concludes that the volcanic dust is not African in origin. 
He gives some reasons for thinking that it is derived from South 


America. - 
B. J. G. 


Fichtelite in recent Pine Timber. By J. W. Matter (Chem. 
News, xxvi, 159). 


Some nearly colourless crystalline crusts found in clefts between the 
annual rings of growth of a log of long-leafed pine (Pinus australis) in 
Alabama, were found to dissolve in boiling alcohol, and to recrystallise 
with greater distinctness on cooling. The crystals had the composition 
C. 87°82, H. 11°91, corresponding to the formula n(C;H;). The melt- 
ing point was 45° C., and in chemical and physical properties the 
substance agreed with the fichtelite of Bromeis and Clark, a hydro- 


carbon hitherto found only in the fossil state. ah 


Organic Chemistry. 


On the Normal Paraffins. By C. Schortemmer (Phil. Trans., 
1872, 111). 


BerTHELOT showed, 1858, that the compound CH;Cl, obtained by the 


action of chlorine upon marsh-gas was identical with methyl chloride ; 


and since that time the researches of Pelouze and Cahours, as well as 
4H 2 
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those of the author, have shown that this reaction is a general one, and 
that by means of it any paraffin may be converted into the correspond- 
ing alcohol. On oxidising these alcohols, acids were produced con- 
taining the same number of carbon-atoms in the molecule as the 
alcohols themselves, from which it would appear that they were 
primary ones; but a careful study of the oxidation products of octyl 
alcohol, which was obtained from octane contained in petroleum, gave 
as result that this alcohol is a mixture of methyl-hexyl carbinol with a 
primary octyl alcohol. This observation made it highly probable that 
by the action of chlorine upon the paraffins primary and secondary 
chlorides are formed at the same time, and further experiments with 
hexane fully confirmed the correctness of this supposition. The reasons 
why formerly the secondary compounds were overlooked are the 
following :— 

The chlorides had to be isolated from a mixture containing, besides 
large quantities of unattacked hydrocarbon, also higher chlorinated 
products. The difference between the boiling points of the two chlo- 
rides is about 10°, but by far the greatest quantity distils between these 
limits at a nearly constant temperature, and this was regarded as a 
pure compound. To convert it into the alcohol it was heated with 
potassium acetate. During this operation a large quantity of the 
secondary chloride splits up into hydrochloric acid and an olefine, 
from which the acetate had to be separated by distillation, and the highest 
boiling portion, consisting of course chiefly of the primary compound, 
was used for the preparation of the alcohol, the quantity of which was 
so small that the acid formed by oxidising it could only be identified 
by analysing the silver-salt, in the preparation of which the small 
quantity of the ketone derived from the secondary alcohol remained in 
solution, and was thus overlooked. As soon as it was ascertained that 
by the action of chlorine upon the paraffins a mixture of two chlorides 
is formed, the problem next to be solved was to find the conditions 
under which one or the other is formed. Hexane from petroleum was 
therefore treated with chlorine under the following conditions :— 

(1.) Dry chlorine was passed into the well cooled hydrocarbon in 
diffused daylight. (2.) It was acted upon in the cold by chlorine in 
the presence of iodine. (3.) Chlorine was passed into the vapour 
of the boiling hydrocarbon. (4.) Chlorine was passed into the 
vapour in the presence of iodine. The result was that in all four 
cases as first product a mixture of a primary and a secondary 
hexyl’ chloride was formed. Further, it was found that when chlo- 
rine acts in the cold, or in the presence of iodine, large quantities 
of higher chlorinated products are always produced, the formation of 
which can be almost completely avoided by passing chlorine into the | 
vapour of the boiling hydrocarbon. In investigating other paraffins 
the latter method was therefore always used. The mixture of the two 
chlorides was next heated with glacial acetic acid and potassium 
acetate to 200°, the primary chloride yielding the corresponding 
acetate, whilst the secondary compound is partly resolved into an olefine 
and hydrochloric acid, and is partly converted into the acetate of the 
secondary radical. By treating the acetates with an alcoholic solution 
of potash, the alcohols are produced. Whilst neither a mixture of 


i 
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the chlorides nor of the acetic ethers can be separated even approxi- 
mately into its constituents, it is easy to divide the mixed alcohols 
into two portions, each having a nearly constant boiling point, but 
although apparently a complete separation has thus been effected, 
the bodies obtained are, as their products of oxidation show, far 
from being pure compounds. This might have been expected a priori, 
the difference of the boiling points of the two alcohols being only 
about 10°. 

Normal amyl hydride or pentane, Cs;Hy, is a mobile liquid boiling at 
37°—39°, which is found in the light oils from cannel- and boghead- 
tar, and in large quantities in Pennsylvanian petroleum. The mixture 
of the two pentyl chlorides boils between 95° and 110°, the principal 
fraction distilling at 100°—102°. On decomposing then with potassium 
acetate they yield pentene, C;H1», boiling at 39°—40°, and acetic ethers 
boiling between 135°—140°. The two pentyl alcohols were separated 
into two portions, one boiling at 120°—122°, consists chiefly of methyl- 


propyl carbinol, oa \ CH.OH, yielding on oxidation methyl-propyl 
$447 


ketone, boiling at 102°—105°, which, on further oxidation, is resolved 
into acetic acid and propionic acid. The primary pentyl alcohol boils 
at 134°—137°, and is identical with the normal amy] alcohol of Lieben 
and Rossi; by oxidation it is converted into normal valerianic or pentylic 
acid, possessing all the properties described by those two chemists. 
From the formation of the latter acid it appears that pentane is a 
normal paraffin, having the constitution CH;—CH,—CH,—CH,-—CH. 

Normal heayl hydride or hexane, C>Hy, occurs in the same oils as 
pentane, and boils at 69°—70°. It yields a mixture of monochlorides, 
boiling between 120°—130°, by far the largest quantity of which distils 
constantly at 125°—126°, as already observed by Pelouze and Cahours. 
On acting on them with potassium acetate they yield hewene, CsHy, 
boiling at 69°—70°, and acetates distilling between 158°—160°, not, as 
Pelouze and Cahours state, at 145°. The secondary alcohol obtained 


from them is methyl-butyl carbinol, on CH.OH, yielding on oxida- 
9 


tion first methyl-butyl ketone, boiling at 126°—128°, and then acetic 
acid and normal butyric acid, which latter was identified by the 
characteristic properties of the calcium salt. The primary hexyl 
alcohol boiling at 150°—155° gave on oxidation caproic acid, the 
boiling point of which was found to be 200°—205°, Its silver-salt 
crystallises in small needles; the calcium salt forms shining scales or 
ramified needles, but the barium-salt could only be obtained as an 
amorphous mass. 

Hexane from manuite was prepared by the action of zinc and dilute 
hydrochloric acid on secondary hexyl iodide obtained from mannite. 
The product contains besides hexane also smaller quantities of hexene 
and dihexyl, C,,H2s. The latter, which boils at 202°, was removed by 
distillation and the olefine got rid of by means of bromine. Pure 
hexane boils constantly at 71°5°, and has at 17° the sp. gr. 0°6630. 
The chlorides boiling at 126°—130° yielded a mixture of two alcohols, 
one boiling at 140°—141°, being methyl-butyl carbinol, yielding on 
oxidation normal butyric acid ; and the other, which boils at 150°—153°, 
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is a primary hexyl alcohol, which, by oxidation, yields a caproic acid 
boiling at 201°—204°, and possessing similar properties as the acid 
obtained from petroleum. 

The only difference observed was that the acid from mannite gives a 
well crystallised barium-salt. The hexane from mannite and also some 
of its derivatives boil a few degrees higher than the corresponding 
compounds from petroleum. Whether this difference, as well as that of 
the two barium-salts, is caused by the petroleum-hydrocarbon not being 
a pure compound, or whether we have here a case of a fine isomerism, for 
which an explanation has yet to be found, is at present impossible 
to decide; the formation of acetic and normal butyric acid proves 
that the two hexanes are normal paraffins, having the constitution, 
CH,;—CH,—CH,—CH,—CH,.—CH;. 

Normal dipropyl, CsHis.—To prepare this hydrocarbon allyl alcohol 
prepared from glycerin was converted into propyl alcohol accord- 
ing to Tollen’s method, and from the latter propyl iodide, boiling at 
100°—102°, was prepared. On adding anhydrous ether and sodium to 
this iodide action took place only on heating the mixture to 140°—150°. 
The pure hydrocarbon boils at 49°—19°, and has at 19° the sp. gr. 
0°6630. It has therefore the same physical properties as the hexane 
from mannite, and from the mode of its formation it follows that it has 
also the same constitution. 

Normal heptyl hydride or heptane, C,H, occurs, together with other 
paraffins, in the above-mentioned oils and boils at 97°5°—98°, and not, 
as Pelouze and Cahours state, at 92°—94°. It yields chlorides boiling 
at 145°—160°, and acetates boiling between 175°—185°. ‘The secondary 
heptyl alcohol, aa. CH.OH, boils at 160°—162°, and yields methyl- 
pentyl ketone boiling at 150°—152°. On further oxidation it is re- 
solved into acetic acid and pentylic or normal valerianic acid. The 
primary heptyl alcohol, boiling at 170°—175°, is converted by oxida- 
tion into enanthylic acid boiling at 219°—222°, which was found to be 
identical with that prepared from castor-oil. As the secondary alcohol 
yields on oxidation acetic acid and normal valerianic acid, it follows 
that heptane has the constitution— 


CH;—CH.—CH,—CH,—-CH,—-CH.—-CH;. 


(Enanthylic acid is consequently a normal acid, and therefore the 
diheayl, which Brazier and Gosleth obtained by the electrolysis of 
this acid, is also a normal paraffin, to which the name dodecane may 
be given. 

Normal dibutyl or octane, CsH,s, is readily formed by the action of 
sodium upon normal primary butyl iodide. It boils at 123°—125°, and 
has at 17° the sp. gr. 0°7032. These are exactly the properties of the 
octane which the author obtained frem methy]l-hexy] carbinol and from 
sebacic acid, and of that obtained by Zincke from primary octyl 
alcohol. It appears therefore almost certain that these octanes of 
different origin are identical. Ifso, the dioctyl, CisHs, which Zincke 
obtained as a bye-product, is also a normal paraffin, and may be called 


headecane. 
C. 8. 


=o 
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On the Condensation of Amylene. By V. v. Ricutzr (Deut. 
Chem. Ges. Ber., v, 334). 


Tue author considers that the formula given by Erlenmeyer and 
Schneider for diamylene does not correspond with its reactions. It 
neither explains its power of receiving a direct addition, nor its 
transformation into butylene and terebene. Moreover, it assumes a 
symmetrical condensation, and does not account for any further conden- 


sation. 
The author considers that all these requirements are fulfilled by the 


subjoined formula of diamylene. 


2 mol. Amylene. Diamylene. Terebene. 
CH; CH; CH; CH; CH; CH; 
bed a a 
CH CH CH 
CH. - CH, ms CH—CH 
| ™ | J 
CH, CH CH, CH CH, du 
CH;—CH CH,—CH CH=C 
| | | 
CH;. CH; CHs. 


In the transformation of diamylene into butylene and _ terebene, 
the closed ring of the benzene group first appears. This, being 
formed, we. may expect the formation of a hydrocarbon, CjH,; and 
this should be, according to the above formula of diamylene, isopropyl- 
methyl-benzene. This transformation of terebene has been proved by 
Williams, and afterwards by Oppenheim. 

The condensation of amylene into tri- and tetra-amylene may be 
similarly represented, consequently one may expect to obtain isopropyl- 
dimethyl-naphthalene by the dehydrogenation of triamylene, and 
anthracene from tetramylene. The author, however, considers it 
probable that naphthalene and anthracene may be more readily pro- 
duced from the polymeric terebenes than from the condensed amylenes. 
He considers those, like the amylenes, to be true atomic compounds, 


and not merely molecular condensations. ; . 
7. 


< 


A New Hexylene. By Tscuarkowsxy (Deut. Chem. Ges. Ber., 
v, 330). 


By treating the iodide of diethyl-methyl-carbinol with potassium 
hydrate, a hexylene is obtained, possessing a strong odour, boiling at 
68°—72°, and having a vapour-density of 42°72. When treated with 
hydriodic acid it yields the original iodide, and this iodide when treated 
with silver oxide gives again diethyl-methyl-carbinol. 

The author has not determined which of the subjoined formula 


represents this hexylene. 
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(1) GH | GH pO = CH. 


CH, . OH, 
>= (2) HpO= CH.CH. 


T. B. 


Study of the Phosphoplatinum Compounds. By Scuirzen- 
BERGER and Fonraine (Bull. Soc. Chim. de Paris [2], xviii, 101— 
112, and 148—159). (Continued from p. 793.) 


Methylphosphoplatinous ether, P(CH;0)PtCl,—Phosphoplatinous chlo- 
ride acts energetically upon absolute methylic alcohol, and a liquid is 
obtained from which by evaporation in vacuo, the ether separates in 
the form of a crystalline mass, which may be purified by recrystallisa- 
tion from benzene. It occurs in the form of orange-yellow needles, 
but slightly soluble in water, soluble in water containing hydrochloric 
acid, in alcohol, ether, and benzene. 

Ethylphosphoplatinous ether, P(C,H;0);PtCl,.—This ether is prepared 
in the same manner as the corresponding methyl compound. The 
crystals, which are yellow anorthic prisms, melt at 83°, and decompose 
at 180°. At the latter temperature they evolve a mixture of ethyl 
chloride, ethylene, and hydrochloric acid, and leave a residue of meta- 
phosphoric acid and platinum. 

An alcoholic solution of ethylphosphoplatinous ether is decomposed 
by solution of silver nitrate; silver chloride is precipitated, and the 
corresponding nitrate formed P(C,H;0);Pt(NO;)2. It is uncrystal- 
lisable and insoluble in water. Ethylene and carbonic oxide are rapidly 
absorbed by an ethereal solution of phosphoplatinous ether. Upon 
evaporation of the solvent the new products are obtained in the form 
of yellow, oily liquids, insoluble in water. They are simply products 
of addition, and correspond to the formule— 


Ethylene compound .... P(C,H;0);C,H,PtCl, + P(C.H;0);PtCh.. 
Carbonic oxide compound P(C.H;0);COPtClh. 


The latter compound decomposes slowly in presence of water, yielding 
hydrochloric acid, carbonic anhydride, and a new compound, thus— 


P(C,H;0),COPtCl, + H,0 = HCl + CO, + PH(C;H,O),PtCl. 


If to a solution of phosphoplatinous ether in benzene, phosphorous 
chloride be added in molecular proportion, combination takes place 
attended with elevation of temperature, and a colourless or slightly 

ellow crystallisable compound is obtained. It has not been analysed, 
but its composition is sufficiently established by its mode of production 
and by the derivatives which it furnishes. 


This compound, PCl;.P(C,H;O);PtCl,, in contact with water yields | 


hydrochloric acid and an acid ether (1) ; with absolute alcohol, it gives 
phosphoplatinic ether (2) ; with methylic alcohol, a mixed ether (3) : 


(1) P(HO),P(C.H;0);PtCh. (2) P,(C;H;O),PtCh. 
(3) P.(CH,O),(C:H,O),PtCh. 


Ammonia derivatives of phosphoplatinous ether—Ammonia gas is 
absorbed by a solution of phosphoplatinous ether in benzene, with very 
sensible elevation of temperature, and in a short time the liquid 


= 
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becomes a semi-solid white crystalline mass. The crystals when purified 
and dried in vacuo, have the composition, P(©,H;0);PtCl,2N Hs. 

The chloroplatinate, obtained by precipitating a solution of the above 
salt with platinic chloride, was also examined; the percentage of 
platinum obtained on analysis, corresponded accurately with that cal- 
culated from the formula, P(C.H;O);PtCl.N2H,.PtCl,. 

An alcoholic solution of phosphoplatinous ether when saturated with 
ammonia, gradually loses its yellow colour, and after some hours 
deposits a voluminous crop of brilliant colourless crystals. These 
— yielded on analysis numbers leading to the somewhat complex 

ormula— 


P(C.H;O);PtN.H,.2HCl1 + P(C,H;0);NH;PtN2Hy.2HCI. 


which would represent that of a double salt formed by the union of 
one molecule of the preceding salt, and one molecule of a salt in which 
NH; apparently plays the same part as CO, C,H,, PCl;, in the com- 
pounds previously described. A chloroplatinate of this latter salt was 
also prepared and examined. 

The double salt, P.(C,H;0),NH;Pt,Cl4NHsg, treated with solution of 
caustic potash, gives, with disengagement of ethylamine, a precipitate 
either in the form of a colourless oil, or as a crystalline mass, according 
to the concentration of the potash-solution employed. The compound 
thus obtained is soluble in water and alcohol, but very slightly soluble 
in potash, which precipitates it from its aqueous solution. The crystals 
dried at 100° were found to correspond to the formula— 


P.0.(C,H;O),NH;Pts.NHy. 


It remains to be decided whether this base is a definite product, or a 
mixture in equivalent proportions of the two bases— 


PO ( C,H;0).PtNH,, and PO ( C.H;0).NH; PtN Hi. 


The double hydrochloride previously mentioned when heated to 150”, 
decomposes with disengagement of NH; and C,H;Cl. When the action 
is complete, there remains a vitreous, colourless, brittle mass; very 
hygroscopic and very soluble in alcohol. This residue gave the empi- 
rical formula PC,H,.O;N,PtCl, which agrees with the equation— 


P,(C;H,0).NH;Pt:.N,Hy.Cl,=NH; + 2(C:H;Cl) +2(PC,H,,0;N,PtCl). 


The percentage of platinum yielded by the chloroplatinate of the above 
salt did not agree quite accurately either with the formula— 


P(HO)(C;H,0),PtN;H,.2HCLPtCl,, 
or with 2{PO(C.H;0).NH;Pt.NH,.HCI|PtCl,. It is somewhat a matter 


of opinion which of these two formule is to be considered as correct. 

The addition of chlorine-water, or excess of platinic chloride to an 
aqueous solution of the vitreous salt produces, after a time, a yellowish 
crystalline deposit, capable of being recrystallised in prismatic needles. 
This new salt contains neither phosphorus nor carbon, and belongs to a 
series of platinum compounds altogether distinct from those previously 
examined. 
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Zine and Phosphoplatinous Ether—An alcoholic solution of phospho- 
platinous ether warmed with granulated zinc and hydrochloric acid, 
rapidly becomes of a deep brown colour, and after a short time gives, 
on the addition of water, a black flocculent precipitate. This precipitate 
washed and dried im vacuo, undergoes a sensible alteration; it is no 
longer completely soluble in alcohol, and its solubility appears to 
diminish, according as it is dried at a higher temperature. 

Since there is no guarantee for the purity of the amorphous sub- 
stance submitted to analysis, the results, as might be expected, are not 
very concordant. The author, therefore, wishes it to be understood, 
that the formula deduced therefrom, both in the present instance, and 
in others to be described, is put forward with a certain degree of reser- 
vation, rather as an abridged translation of the analysis than as an 
expression of absolute truth. The ouly formula which can be deduced 
from the analytical results is [P(C.H;O)3Pt],Pt, or P2(C,H;0)«¢Pts. 

Zine acts also in the cold upon a neutral alcoholic solution of phos- 
phoplatinous ether; a brown liquid is obtained, which furnishes a pre- 
cipitate on the addition of water as in the previous instance. This 
product, however, contains zinc capable of elimination by hydrochloric 
acid. The platinum and zinc corresponded very fairly with the formula 
(P(C.H;0);Pt).Zn, but the percentages of carbon and hydrogen were 
too low. The product doubtless underwent alteration during desicca- 
tion. 

A similar solution of phosphoplatinous ether becomes brown imme- 
diately on the addition of alcoholic potash. Potassium chloride is 
deposited, and from the solution water precipitates brown flocculi, which 
when washed and dried in vacuo, inflame spontaneously on coming into 
contact with the air. 

The formula, [PO(C,H;O).Pt|?O, may probably represent its com- 
position. 

Amylphosphoplatinous Ether—Phosphoplatinous chloride acts rapidly 
on amylic alcohol, the mixture becoming warm and disengaging hydro- 
chloric acid. The resulting product is, however, very difficult to purify, 
since both the alcohol and ether are insoluble in water. It was thought 
better therefore to determine the composition of the ether by trans- 
forming it into an ammonia compound. 

The impure ether was dissolved in alcohol, saturated with ammonia, 
and water added. The liquid deposited a brown, sticky mass, adhering 
to the sides of the vessel, but the clear supernatant liquid furnished 
on evaporation a crop of white pearly-looking crystals. These crystals 
dried in vacuo, gave on analysis numbers which lead to the formula, 
P(HO)(C;Hi0).Pt.N.H,.HCl, corresponding to the ethylic monochlor- 
hydrate previously described. 

The following equations explain the reaction :— 


PCl,PtCl, + 3C;H,,OH = 3HCl + P(C;H,,0)3;PtCl, 
P(C;Hi1,0);PtCl, = C;H,,Cl + PO(C;H,,0).PtCl. 
The compound, PO(C;H,,0).PtCl, then combines with 2NH; to form 


the crystalline hydrochloride. 
ProspHopiatinic Eruers.—Methylphosphoplatinic ether, P2(CH;0). 
PtCl,. This ether is readily prepared by dissolving the chloride, 


ee 
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P,C],PtCl,, in anhydrous methylic alcohol. On adding a large quantity 
of water to the solution the methylphosphoplatinic ether separates in the 
form of fine, white crystalline needles. It is insoluble in water, but 
soluble in alcohol, ether, and benzene. Analysis assigned to it the 
above-mentioned formula. 

Ethylphosphoplatinie ether, P,(C,H;0),PtCh, is prepared by the action 
of phosphoplatinic chloride upon absolute alcohol, in a manner similar 
to that which has been described for the methyl compound. Both 
methyl and ethylphosphoplatinic ether dissolve in caustic ammonia, 
and the solutions may be readily crystallised by evaporation in vacuo. 
The crystals are white, very soluble in alcohol and water, and very 
deliquescent. They have the following composition :— 


Methyl compound .... P,(CH,0),PtN,H,.2HCI. 
Ethyi Z ws.» P,O(C,H;O);Pt.NH>.HCl. 


In the formation of the ethyl compound, ethyl chloride is separated ; 
thus :— 


P,(C;H;O).PtCh + NH; = C,H,Cl + P,0(C,H;O);PtNH:.HCl. 


Phosphoplatinic Acid.—The preparation of this acid was described 
in a previous communication, and its composition assumed to be 
P,(HO),PtCl.. This formula is now confirmed by direct analysis. 
When phosphoplatinic acid is gently heated, it gives off hydrochloric 
acid and the more stable acid, P,O(HO);PtCl, remains. The latter 
acid heated to 180° loses water, and is converted into a yellow non-deli- 
quescent powder. It contains one molecule less water, P,O,(HO)3PtCl. 

The acid, P,O(HO),;PtCl, dissolved in water, gives with silver nitrate 
a yellowish-white precipitate. The analyses of this silver salt cor- 
respond very nearly with the formula P,O(HO)(AgO),PtCl, but one- 
half of the chlorine is exchanged for the nitric residue NO;. It may 
therefore be represented by the formula— 


[PO(HO)(AgO),PtCl] + PO(HO)(AgO),PtNOs]. 


The dehydrated acid, P,O,(HO);PtCl, gives with silver nitrate a 
white precipitate, which, when dried im vacuo, gave on analysis 
numbers from which the formula— 


[P,0,(AgO);PtCl + P,0.(HO)(AgO),PtCl] 


was deduced. 

The action of phosphoplatinous chloride upon glycerin, allylic alcohol, 
benzylic alcohol, ammonia, and the compound ammonias is reserved for 
a future communication. 


& We 


On Ethylic Acetyl-oxamate. By J. Ossikovszxy and G. 
BarBaGuLia (Bull. Soc. Chim. [2], xviii, 160—1). 


Tuts body is formed, together with hydrochloric acid, when acetamide 
is melted with ethyl chloroxalate. It forms a viscid liquid which, after 
long keeping, deposits crystals. It is decomposed by distillation, and 
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when treated with boiling water it furnishes ethyl-acetate and acid 
ammonium oxalate. 
W. A. F. 


Observations on Amyl-nitrite. By J. M. Maiscu (Chem. Centr., 
1872, 352). 


As usually prepared for pharmaceutical purposes, this body is exceed- 
ingly impure, and the author recommends the following method for 
obtaining a better product. Amy] alcohol, freed from ethyl alcohol by 
shaking with salt water and subsequent distillation, is mixed in a capa- 
cious retort with about an equal weight of nitric acid and gently 
warmed till boiling commences, when the fire is withdrawn and the 
action allowed to complete itself. As soon as the thermometer rises 
above 100°, the receiver is changed and the distillate obtained below 
that temperature is shaken with caustic lime or its carbonate, and the 
oily liquid remaining is again distilled and the portion coming over 
between 96° and 100° collected as amy] nitrite. 
C. H. G. 


Action of Mercuric Cyanide and of Zine Ethyl on Butyl 
Iodide. By BurLerow and Geratnou (Deut. Chem. Ges., v, 
478, and Bull. Soc. Chim. [2], xviii, 124——5). 


Butterow found that when butyl iodide was mixed with dry mercuric 
cyanide, a very energetic action took place, which may be represented 
thus :—C,H,I + Hg(CN). = C,H,CN + HgICN. The product distilled 
with water yields an oil, which is freed from isocyanide with hydrochloric 
acid and again distilled. The nitrile, C;SH,N, or C(CH;)3.CN, passes 
over with other products at 90°—120°, its true boiling point being 
about 103°. When it is treated with alcoholic potash, then distilled 
from sulphuric acid, and the distillate dehydrated with phosphoric 
anhydride, it is converted into trimethyl-acetic acid, C(CH;);.COHO, 
which appears, on cooling, as a vitreous mass enclosing crystals. It 
melts at 34°—35°, boils at 161°, and is slightly soluble in water. The 
barium salt, (C;H,O:)..Ba + 5H,0, is soluble in water, and crystallises 
in needles which lose all their water when placed over oil of vitriol. 
The silver salt, C;Hy.O..Ag, is precipitated from a neutral solution in 
long plates, from an acid solution in needles, thus showing an inverse 
behaviour to that of silver valerianate. 

Gerainou, by acting on tertiary butyl iodide with zinc-ethyl, has 
obtained a substance which he considers to be trimethyl-ethyl-formene 
(trimethyl-ethyl-methane), boiling at 43°—48°. Its analysis and 

(CH,)s 


vapour-density warrant the formula, C C.H 
° 2445 


B. J. G. 


Allyl Alcohol Cyanide. By Totuens (Deut. Chem. Ges. Ber., v, 
621—622). 


CyaNnoGENn gas when passed through allyl alcohol, combines directly with 
it, and the product, submitted to fractional distillation, yields a colour- 
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less liquid, possessing an odour similar to that of pure ethyl cyanide, 
which boils at about 150°, and is but slightly soluble in water. Its 
formula is C;H,(CN).OH, and the author believes that this dicyanide 
belongs to a new class of compounds in which the two cyanogen groups 
are directly united, besides being joined to the carbon of the allyl 


group. cae 


Formation of a New Tertiary Alcohol. By Pawtonsxy (Deut. 
Chem. Ges., v, 331, and Bull. Soc. Chim. [2], xviii, 124). 


By the action of crotonyl chloride (obtained from sodium crotonate by 
heating the latter in a sealed tube at 100° with phosphoric oxychloride) 
upon zinc-methyl and dehydration of the product with potash, a heavy 
oil is obtained, boiling at 110°—115°, which may be viewed as a tertiary 


non-saturated alcohol, and formulated thus, a ; C.OH. Sodium 
3 


disengages hydrogen from this substance, and bromine combines 
slowly with it, yielding a dense oil insoluble in water. 
B. J. G. 


Hexbenzodulcite and Tetrabenzodulcitan. By G. BoucHarpar 
(Bull. Soc. Chim. [2], xviii, 115—118). 


WHEN one equivalent of dulcite is heated to 150° with eight equivalents 
of benzoyl chloride containing benzoic acid, hydrochloric acid is evolved 
and the dulcite dissolves. The temperature is then raised to 200°; the 
excess of benzoyl chloride expelled by a current of carbonic anhydride ; 
two volumes of alcohol added for one of the liquor, and the whole again 
heated. After some days small crystals are deposited, which, after 
another crystallisation from alcohol, consist of pure hexbenzodulcite, 
C;H.(C;H,0.), [or C.Hs.(OC;H;0)< ]. This body is solid and without 
taste or odour at the ordinary temperature. It melts at 147°; is quite 
insoluble in water or ether, and only slightly soluble in alcohol. When 
heated to 200° and suddenly cooled, hexbenzodulcite becomes amor- 
phous, in which state it is much more soluble in alcohol, and is even 
soluble in ether. After a few minutes, however, crystals are deposited 
from these solutions, having all the properties of ordinary hexbenzo- 
dulcite. The new dulcite derivative is difficultly saponifiable. When 
it is treated with nitrosulphuric acid the benzoic radical is attacked 
and hexnitrobenzodulcite is formed which, when acted on by sodium 
amalgam in presence of alcohol, furnishes dulcite and sodium amido- 
benzoate. 

When the mother-liquor obtained in the preparation of hexbenzo- 
dulcite, is agitated with ether and sodium carbonate, and two volumes 
of alcohol are added to one of liquor, a resinous precipitate is formed, 
which, after drying at 140°, gives numbers on analysis, showing it to 


be tetrabenzodulcitan, CsH,(H:O)(C;H.O02),s [or (CeHs)" { alae ae 


Like hexbenzodulcite, it is solid and without taste or smell at the 
ordinary temperature ; it is insoluble in water, and only slightly soluble 
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in alcohol, but differs from that body in emitting, at 150°, an odour of 
benzoic ether, in volatilising without blackening, and in being very 
soluble in ether. It is saponified with difficulty. Nitrosulphuric acid 
apparently converts it into a nitrobenzodulcitan. . 
B. J. G. 


Some incomplete Experiments upon the Mutual Converti- 
bility of Dextro- and Levo-tartaric Acids. By Lecog DE 
BoisBauDRAN (Bull. Soc. Chim. [2], xviii, 167—169). 


THE author has kept solutions of Rochelle salt in some cases for several 


years, in others at a temperature of 100° for several months, with the 
expectation of the partial conversion of the salt into paratartrate, but 


has not yet examined the products. 
W. A. T. 


New Modification of Pyrotartaric Acid. By MarxkowniKkow 
and TupoLew (Deut. Chem. Ges. Ber., v, 329). 


THE authors have obtained from «-brombutyric acid an isomeric pyro- 
tartaric acid, which is easily decomposed by heat into butyric acid and 
carbonic acid. They also hope to obtain from brom-isobutyric acid a 


third pyrotartaric acid. 
Ty. &. 


Liquid Bromotoluene. By Dmocuowsky (Deut. Chem. Gez. Ber., 
v, 333). 


Tue last traces of parabrgmotoluene may be removed from the crude 
liquid bromotoluene, by treatment with chromic acid mixture as long as 
parabromobenzoic acid is formed. 

The pure metabromtoluene which remains unacted on, when dis- 
solved in fuming sulphuric acid, yields two sulpho acids. The barium 
salt of one of them, (C;H,.BrSO;),Ba + 2H,0, is soluble in water with 
difficulty, and crystallises in leaftlets ; that of the other is easily soluble 
and contains no water of crystallisation. These acids when debro- 
minated by sodium-amalgam and fused with sodium hydrate, yielded 
salicylic acid, and the same acid was obtained when either of the 


brominated acids was fused with potassium hydrate. 
T. B. 


Succinyl-Benzoin. By AprLaipe LuKanin (Deut. Chem. Ges. 
Ber., v, 331). 
By the action of succinyl-chloride on benzoin the authoress has obtained 
succinyl-benzoin, (CywHnO02)2.CsH,O2. It crystallises from alcohol in 
shining leaflets, is insoluble in water, but soluble in alcohol, ether, and 
carbon disulphide, melts at 129°, and is converted by alcolfolic potash 
into benzilic acid and succinic acid. 
T. @. 
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On Anisic Alcohol and Methylsalicylic Alcohol. By 8. Cay- 
NIZZARO and W. KoreRNeER (Gazzetta Chimica Italiana, ii, 65— 
68). 


Anisic Alcohol.—The anisic aldehyde for the preparation of this alcohol 
was obtained by Rossel’s method (Ann. Chem. Pharm., cli, 25), and 
subsequently purified by converting it into the acid sodium sulphite 
compound, and decomposing the latter with potassium carbonate. 
In order to obtain the alcohol, the purified anisic aldehyde is mixed with 
three volumes of alcohol and four or five volumes of concentrated 
alcoholic solution of potash and allowed to stand for some hours. When 
the mixture has become solid, water is added and the alcohol removed 
by careful distillation in a current of steam. The residue, when cold, 
deposits an oily layer of impure anisic alcohol, the clear, supernatant 
liquid consisting of an aqueous solution of potassium hydrate and anisic 
alcohol, from which the latter may be removed by agitation with ether. 
The residue left on evaporating the ethereal solution yields anisic 
alcohol when submitted to fractional distillation, and collecting apart the 
portions which come over between 250° and 260°. The first portions 
which come over should be tested with acid sodium sulphite, and if 
they give indication of the presence of anisic aldehyde, must be again 
submitted to the action of alcoholic potash. The alcohol, when purified 
by careful fractional distillation, melts at 24° to 25°; by repeated dis- 
tillation, however, it becomes oxidised and reconverted into anisic 
aldehyde. Long contact with alcoholic potash at an elevated tempera- 
ture produces a change in this alcohol similar to that which benzylic 
alcohol undergoes, a methylated cresol being formed whose boiling 
point is 174°. 

Methylsalicylic Alcohol.—This alcohol is prepared from saligenin, 
C;H,.CH,OH.OH, by adding to it a molecule of potassium hydrate 
dissolved in methylic alcohol, and subsequently digesting the mixture 
with methylic iodide. When the action is terminated, an aqueous 
solution of potash is added and the methylic alcohol removed by dis- 
tillation in a current of steam; the methylsalicylic alcohol can then 
be extracted from the residue by agitating it with ether. The impure 
alcohol left on the evaporation of the ethereal solution is submitted to 
fractional distillation, collecting apart the portion boiling at about 
240°. 

The boiling point of anisic alcohol at a pressure-of 760°3 mm. 
reduced to 0°, was 258°8° (corrected), and for the methylsalicylic 
alcohol 247°5° (corrected) under a pressure of 765°0 mm. Anisic 
alcohol melts at 25° when free from moisture, and has a density of 
1:10934 at 25°85°, and 1:05067 at 99°93°. Methylsalicylic alcohol 
maintains its transparency when surrounded bya bath of solid carbonic 
anhydride and ether, but gradually thickens and becomes semifluid: in 
one experiment it solidified. Its density at 0° is 1:1389, and at 100° 
1°0532. 

C. E. G. 
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The Indices of Refraction of Anisic Alcohol and Methylsali- 
eylic Alcohol. By P. Buaserna (Gazzetta Chimica Italiana, ii, 
69—75). 

In the first part of this paper the author describes the apparatus used, 

the methods employed, and the necessary corrections for the determina- 

tion of the indices of refraction. The results are given for 28°, 29°, 
and 30° respectively, but the following table includes those only which 
were taken at 28° :— 


| C. Ip (half). b. F. 
Anisic alcohol, second portion......... 1°53813 | 1°54308 | 1°55092 | 1 55595 
Ditto, third portion .......+e...6.. 1 *53802 | 1°54301 | 1°55080 | 1°55577 
Methylsalicylic alcohol, second portion .| 1°53951 | 1°54440 | 1°55201 | 1°55703 
Ditto, third portion. .......se00-00. 154046 | 1°54534 | 1°55310 | 1 55796 
C. E. G. 


On 'the* Synthesis of Orcin, and on some Sulphur Deri- 
vatives of Toluene. By G. Vocr and A. Hunnincer (Ann. 


Chem. Phys. [4], xxv, 129—144). 


Tue first portion of this paper is a more detailed account of the 
synthesis of orcin than that formerly published by the authors (Compt. 
rend., xxiv, 1107, and this volume, 621), and includes a description of 
cadmium chlorocresylsulphite, (C;HsCISO;)2,Cd + 2H,0, a salt crystal- 
lising in flattened needles, which are soluble in alcohol and very soluble 
in water. They likewise notice the six diphenols of the cresylic series 
which are capable of existing theoretically, and state their reasons for 
believing orcin to be derived from metachlortoluene, and therefore 


possibly to have the formula, 1: 3: 5. 
, CH;.SO,;H 
Ohlorobenzylsulphurous acid, CoH, Cl 


of this acid mixed with potassium chloride is obtained on digesting 
chlorobenzyl chloride, prepared by the action of chlorine on chlorto- 
luene with a concentrated solution of potassium sulphite. It has the 
formula, CsH,Cl.CH,.SO;K + H,0, and when pure crystallises in large, 
flat needles. These are soluble in water and in boiling alcohol, and 
lose their water of crystallisation at 160°. On mixing warm con- 
centrated solutions of potassium chlorobenzylsulphite and barium 
chloride, the corresponding barium salt, (CsH,Cl.CH,.SO;).Ba + HO, 
is deposited in needles as the solution cools. Although these salts 
appear to be homogeneous, they nevertheless consist of mixtures of 
two isomerides, for when fused with potassium hydrate, they yield 
salicylic and paraoxybenzoic acids, but no diphenol. 

During the action of potassium sulphite on chlorobenzyl chloride, a 
substance is formed insoluble in water; after being washed with water 
and with ether and crystallised from boiling alcohol, it is obtained 
in colourless needles which melt at 167° and have the formula, 


. The potassium salt 


(C;H,Cl).SO,. As it resembles sulphobenzid, (CsH;),SO., in its com- 


ORGANIC CHEMISTRY. 1097 


position, the authors have called it chlorobenzylsulphide. The mother- 
liquor of these crystals contains two other substances, melting at 149° 
and 185° respectively, but the quantity was too small for more accurate 
investigation. 

By the action of potassium sulphite on benzyl chloride there is pro- 
duced, besides potassium benzylsulphite, a body crystallising in flattened 
needles, which melt at 150°, and. have the composition (C,H7),SOx. 
This, which is benzylsulphide, is insoluble in water but slightly soluble 
in alcohol. Potassium benzylsulphite, CsH;.CH2.SO;K, fused with 
potassium hydrate, yields benzoic acid, C;H;.CoOH. 

C. BE. G. 


Benzoic Acid in Gas-water. By H. Ruetnscu (Dingl. Polyt. J., 
cev, 79). 


Gas-waTER treated with gypsum yields brown-coloured, strongly-smell- 
ing ammonium sulphate. If this be dried and heated in a porcelain 
basin covered with a mica plate, small shining needles of benzoic acid 
are formed on this plate. The residue dissolved in water and filtered 
yields a clear solution of ammonium sulphate, while in the insoluble 
matter is found an aniline dye. M. M. P. M. 


Nitration of Alpha-toluic Acid. By Prroaorr (Deut. Chem. 
Ges. Ber., v, 332). 


AccorpinG to Radziszewski, alpha-toluic acid yields by nitration both 
para- and ortho-nitrophenylacetic acid, which latter yields by oxida- 
tion a nitro-benzoic acid melting at 127°, and which he took for the 
ortho-acid. The author, however, finds that not ortho-, but meta- 
nitro-benzoic acid is formed. He has prepared metanitro-benzoic acid 
by Beilstein’s method, and finds that its barium salt is more easily 
soluble than that of the ortho-acid. By reduction with tin and hydro- 
chloric acid it yields anthranilic acid and finally salicylic acid. 
> & 


Succinylbenzamic Acid. By Murerow (Deut. Chem. Ges. Ber., 
v, 330). 


By fusing succinic acid with amidobenzoic acid two acids are 
obtained, namely, succinylbenzamic acid, CoH, aa , which is 
soluble in water and melts at 235°, and succinyldibenzamic acid, 
C,H,0.(NH.C;H;0:)2, which is insoluble in water. The former is an 
imidogen acid, and is converted, by fixation of water, into oxysuccinyl- 
b ar NH.C,H,0,.0H —— 

enzamic acid, CHL { COOH . The second acid is also pro- 


duced by heating the first with amidobenzoic acid. 
H. W. 


VOL. XXV. 41 
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Camphor Acids. By J. pp Monvcourier (Bull. Soc. Chim. [2], 
xviii, 114). 


Kacater having asserted that Berthelot’s camphic acid was only 
campholic acid distillable with water vapour, together with an acid 
resin, the author attempted to distil with water some of the camphic 
acid made by Berthelot (this Jowrnal [2], x, 821) without succeeding in 
obtaining a trace of campholic acid, nor did the camphic acid, when 
treated with nitric acid, yield any camphoric acid, as it would have 
done had it contained campholic acid. The camphic acid was almost 
insoluble in cold and slightly soluble in boiling water. 

The rotatory power of the following camphor derivatives was deter- 


mined :— 
Name. | Formula. Solvent. [a.] 

Camphic acid ..........+| CioHigQ2.....--| Alcohol........ + 158° 
Camphoric anhydride ....| CyoH,,03.......| Benzene ....... —- 70 

et BO occic- cece | Cogbtaegs ccicsc<| BIOOMO) <5 cccees + 48°2° 
Camphoronic acid ...... | CobisOs .cccoce | WEEP. cccces ce — 19°0° 
Sulphocamphorie acid.... | Ck 6400) 6640 500004 seee Tnactive. 

B. J. G. 


Constitution of Tannic, Ellagic, and Rufigallic Acid. By H. 
Scuirr (Bull. Soc. Chim. [2], xviii, 23—26). 


Tue author in the Bulletin, xv, 5, and xvi, 198, gave to tannic acid the 
C.H { CO.OH 
6it2 (OH). 
formula, O OH) , Viewing it as an alcoholic anhydride of 
{ (OH)2 
CH: ) GO.0H 
digallic acid, thus :—C14Hy2010 — H.O = C14Hy 05. He was led to 
this conclusion by obtaining, on treating with acetic anhydride tannic 
acid made from gallic acid, what was apparently tetracetotannic acid, 
but which he now finds to be a mixture of a triacetic and a pentacetic 
derivative. Having uniformly obtained the pentacetic acid with tannic 
acid prepared from various sources, he now concludes that it is not an 
alcoholic anhydride of gallic acid, but an etherated anhydride repre- 
sented by the formula— 


CO.OH 


OH 
CcHe4 oF 


O 
CO 
OH 


OH 
OH. 


A similar change must also be made in the formule of ellagic acid 
and anhydride, which will then be— 


C,H; 


een, , 


- ae 
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CO.0H co 
CH. OF 08,4 OF 
O O ~*~ 
are) GO 
abel o__! 
CsHe4 OH CcH24 On 
OH O 
Ellagic acid (110°). Anhydride (210°). 


There seems to be no reason for changing the formula already given 
for rufigallic acid, which is not capable, like tannic and ellagic acid, of 
being transformed into gallic acid, and indeed has none of the pro- 
perties of an acid. It is related to anthracene and oxyquinone in a 
way which will be evident on comparing with their structural formulss 
that of rufigallic acid, which is probably— 


HO H H OH. 
C—C C—C 
a.” f * 


HC C—O—C CH 
\ 4 XY 4 


C—C C—C 
HO \% 4 OH 
OC—O—CO. 


B. J. G. 


The Action of Calcium Salts on Decoction of Cochineal. 
By G. Guicnet (Bull. Soc, Chim. [2], xviii, 162-4). 


THE salts of carminic acid are generally violet. Pure calcium carmi- 
nate however is a black precipitate which appears greenish when in 
thin layers. It is formed by treating carminic acid or a decoction of 
cochineal with calcium bicarbonate. The precipitate produced is 
insoluble in water and in alcohol, but dissolves in concentrated acetic 
acid. In contact with an excess of lime-water the black carminate 
becomes deep violet, the solution also assuming the same colour. 
The lime employed in these experiments contained no traces of iron. 


we A Fy, 


Synthesis of Parabanic Acid. By Ponomarerr (Bull. Soc. Chim. 
[2], xviii, 97). 


By a misprint in this paper parabanic acid is stated to be obtained 
from urea and parabanie acid itself: the acid probably used was oxalic 
acid. 

When phosphorous trichloride is poured over a mixture of this acid 
and urea, hydrochloric acid is given off, and what appears to be para- 
banic acid is produced. The silver salt of the obtained acid yields the 
calculated quantity of silver for the parabanate, but the free acid 


appears to contain one or two molecules of water more than parabanic 
412 


1100 ABSTRACTS OF CHEMICAL PAPERS. 


acid from uric acid, this water being only very imperfectly expelled by 
prolonged exposure at a temperature of 100°. 
E. D. 


A New Decomposition-product from Commercial Aniline. .By 
R. Braun and Pu. Greirr (Dingl. Polyt. J., ecv, 78). 


By distilling large quantities of aniline with chalk, a substance is 
obtained which is insoluble in hydrochloric acid. This the authors 
supposed to be anthracene, but they now, judging from its reactions 
with sulphuric acid, alkalis, &c., pronounce it to be identical with 
Graebe and Glaser’s carbazol. 

M. M. P. M. 


Researches on Guanidine. By J. Osstxovszxy (Bull. Soc, Chim. 
[2], xviii, 161—2). 


Tue author finds that the reaction between cyanogen iodide and 
ammonia in sealed tubes is not, as represented by Bannow, accom- 
plished without the formation of products other than guanidine. 
Ammonium iodide is formed in notable quantity, together with a 
volatile fatty acid. 

Guanidine boiled with dilute sulphuric acid or with baryta-water, 
assimilates the elements of water, and gives ammonia and urea, or the 
products of its decomposition. 


NH ~ NH, 
C NH, + H,O — CO NH. + Ns. 

NH, . 
W. A. T. 


Quinine. By C. Bryz (N. Repert. Pharm., xxi, 407--410). 


Tue author has already pointed out that small quantities of a neutral 
salt of quinine arrest Brownian molecular movements (Virch. Archiv. 
xlvi. 15] ; see also concerning his researches, the abstract of Schulte’s 
paper, Chem. Soc. J. [2], ix, 1202). The active movements in water 
of fine particles of Indian ink, pure charcoal, finely ground cinnabar, 
ground parts of plants, fine earth, or, best of all, of the pigment 
granules of the choroid, observed to go on for days together, are 
rapidly arrested by a neutral solution of quinine, and the particles 
thus caused to subside. A neutral or slightly basic solution of quinine, 
even in very small quantities, is nearly as powerful in causing this 
phenomenon of subsidence as alum, more powerful than alum neutralised 
wich sodium carbonate, and still more so than the other officinal salts of 
the alkaloids. Slight alkalescence retards the process. It has but 
little influence over the movements of powdered gamboge. 

Quinine also possess:s in a remarkable degree the property of pre- 
venting the occurrence of certain forms of decomposition. It materially 
retards the conversion of cane-sugar into glucose, and checks the acid 
fermentation of flour. The effect of quinine salts, however, in checking 
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acid fermentation does not appear to be due to any peculiar property 
of the quinine, but to the fact that its neutral salts give off acid. Sul- 
phate of quinine checks the procéss, but not to a materially greater 
extent than the corresponding potassium and sodium salts. On the 
other hand, hydrochloride of quinine, like potassium or sodium chloride, 
rather hastens the process. 

Quinine has no effect upon the saccharifying action of saliva. But 
it energetically checks putrefaction, alcoholic fermentation, and the for- 
mation of lactic and butyric acids by the fermentation of sugar. The 
author believes that it can arrest putrefaction in the blood and other 
tissues. 

According to von Boeck, the lessened rate of destruction of albumin 
in the living body caused by quinine must be ascribed to its direct 
influence upon (vegetative) cells. The author similarly holds that the 
contents of the red blood-corpuscles are undoubtedly under the 
influence of quinine. Quinine is also a muscle-poison. 

E. D. 


Note on Guaranine. By Jonny Wituiams (Chem. News, xxvi, 
97). 


Some years ago Dr. Stenhouse examined guarana, and isolated the 
crystallisable principle, which he termed guaranine. 

The author tinds that the process for preparing guaranine recom- 
mended by Stenhouse, is not only troublesome, but gives unsatisfactory 
results ; he has therefore devised the following. Guarana reduced to 
a fine powder, is mixed with one-third of its weight of hydrate of lime, 
and moistened with water. After an hour or two, it is placed in a 
drying closet, and completely dried at a moderate heat. It is then 
exhausted with boiling benzene, filtered, and the benzene distilled off. 
A small quantity of light-coloured oily matter is left, which is treated 
with boiling water, and again digested over a water-bath, until all 
traces of benzene have been dissipated, then filtered through a wetted 
filter so as to keep back the oil; the aqueous portion evaporated to a 
small bulk, and set aside for twenty-four hours, yields the guaranine 
white and pure, and requiring no further purification. 

In appearance, guaranine would seem to be identical with theine 
and caffeine, but the author suspects it will be found to be rather more 
soluble in water, and not quite so bitter in taste as the above-mentioned 


bodies. 
J. W. 


Distribution of Atropine in the Leaves and Roots of the 
Deadly Nightshade. By J. Lerorr (Gaz. Méd. de Paris, xlvii, 
433 ; Chem. Centr. 1872, 376). 

TuE alkaloid is present in the leaves before flowering somewhat more 

abundantly than after flowering ; the leaves should therefore be col- 

lected between flowering and fructification. Cultivated and wild plants 
yield equal quantities of atropine at the same season. The quantity of 
utropine in the roots varies greatly. Young roots yield more than 


a 
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roots two or three years old, because the latter contain a smaller pro- 
portion of bark. 
H. W. 


The Poisonous Principle of Ergot-of-rye. By E. Hanpe.in (N. 
Jahrb. Pharm.,.xxxvii, 157; Chem. Centr., 1872, 577). 


Tus substance dissolves in water, but scarcely or not at all in alcohol. 
It is soluble, however, in dilute alcohol mixed with acetic acid, from 
which solution it is precipitated by ether, partly at least undecomposed. 
It is decomposed by barium hydrate, not precipitated, or only partially 
by potassium-bismuth iodide. By precipitation with mercuric chloride 
and tannic acid, it undergoes alteration, by which it loses its physiolo- 
gical activity. Hence it would appear that neither the substance 
(echoline) which Wenzell obtained from the precipitate formed by 
mercuric chloride, nor the ergotine obtained from the filtrate, can be 


regarded as the active principle of the ergot. 
H. W. 


Noctilucin. By T. L. Puirpson (Chemical News, xxvi, 130). 


THE peculiar organic substance which causes the production of light in 
phosphorescent fish, the glowworm, and probably all other phospho- 
rescent animals, appears also to be formed by a variety of circumstances 
at the expense of dead animal and vegetable tissue, and even by certain 
living plants (Huphorbia, Agaricus, &c.). The author has named it 
noctilucin, and his present observations relate to it only as produced in 
the animal world. 

At the ordinary summer temperatare noctilucin is a semi-fluid, 
almost liquid substance, containing nitrogen; it is white, contains a 
considerable amount of water, and has a slight odour resembling that 
of caprylic acid; it is only slightly soluble in water, and insoluble in 
alcohol and ether. Sulphuric or nitric acid dissolves and decomposes 
it, and potash evolves ammonia from it. When moist it absorbs oxygen 
and evolves carbonic acid, and, when left to itself, dries up to thin, 
shining, transparent films, devoid of structure, and resembling the 
mucin of the garden snail. 

Recently produced, it is highly phosphorescent, and the production 
of light is owing to oxidation. It is secreted in phosphorescent animals 
by a special organ just as bile is secreted by the liver, and appears to be 
used in producing light nearly as fast as it is formed. Its light is 
nearly monochromatic, and its spectrum principally developed between 
the lines EK and F. In an impure state noctilucin can be obtained from 
the surface of various fish when highly phosphorescent, also from the 
glowworm by pressing the luminous matter collected by the scalpel 
through porous filtering-paper. It is secreted ina pure form by the 
luminous centipede (Scolopendra electrica). 

J. B. 
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Colouring-matter found in the Sarcophagus of St. Ambrose at 
Milan. (Gazetta Chimica Italiana, ii, 78—81). 


Tus colouring-matter which was found to have been deposited as a 
sediment in the tomb of St. Ambrose, after the water it contained had 
been removed, was of a reddish-violet colour, and had mingled with it 
both the earthy substances left by the water and the products of decom- 
position of the tissue of the vestments. As it might reasonably be 
supposed that this sediment contained the colouring-matter of the 
vestments in which the body of St. Ambrose was clothed when de- 
posited in the sarcophagus in the ninth century, it seemed of interest 
to ascertain, if possible, of what the colouring-matter consisted. After 
removing the earthy substances, &c., by treatment with warm dilute 
hydrochloric’ acid and very dilute potash, the residue, at first suspected 
to be the Tyrian purple of the ancients (that of the murex), was ex- 
amined and found to consist of a mixture of two colouring substances. 
On treating it with weak alcoholic potash, a red substance was dissolved 
leaving a blue residue which was proved to be indigo: the alcoholic 
solution, neutralised with hydrochloric acid and diluted with water, 
deposited a reddish-coloured resin, which, from its properties, appeared 
to be identical with lac. 
C. E. G. 


Preparation of Albumin. (Dingl. Polyt. Jr., eev, 78). 


Scuwa se states that if a drop of mustard-oil be added to 20 grams 
of milk, the latter does not curdle, but its casein is, after some time, 


changed into albumin. 


Albumin may thus be cheaply prepared. 
M. M. P. M. 


Physiological Chemistry. 


The Variations in the Proportions of Water, Fat, and Nitrogen 
in Flesh. By P. Perersen (Zeitschr. f. Biologie, vii, 166 ; 
Chem. Centr., 1872, 280—287). 


Tus investigation was undertaken in order to test the truth of Voit’s 
much-controverted assumption that the percentage of nitrogen in flesh 
is an almost invariable quantity, viz., 3°4 per cent. The author finds 
that the proportion of nitrogen varies with the quantities of water, fat, 
and connective tissue respectively contained in the flesh. The muscle 


of the horse, ox, sheep, and pig was operated on, and the specimens 
were invariably taken either from the ham or from the fore leg imme- 
diately after the slaughter of the animal, and every precaution was 
taken to avoid errors. 

The percentage of water had a range of 7°36 p. c., viz., from 79°29 
p. ¢ in the calf to 71°95 p. ¢. in the pig. The mean was 76°2 p. ¢., a 
result in close accordance with Voit’s determinations (75°9—75'67 p. e.): 
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Estimated by Will and Varrentrapp’s method, the nitrogen ranged 
from 11°88 to 15-07 p.c. of the dried flesh ;.and from 3°03 to 3°64 of 
the undried flesh. The means were 13°79 and 3°27 p. c. of the dried 
and undried flesh respectively. Voit found 3:4 p. c. nitrogen in fresh 
muscle. The following means were obtained for various kinds of fresh 
meat :—Beef, 3°29; pork, 3°25; mutton, 3°15; veal, 3°18; horse-flesh, 
3°48. 

Nowak’s statement (vide this Journal, x, 512) that Will and Varren- 
trapp’s method of determining nitrogen gives too low results when 
employed for the analysis of muscle is confirmed ; but it is shown that 
the error introduced by the former method is insignificant when the 
analyses have reference to undried muscle. 

An excess of water in muscle was found to be associated with an 
excess of nitrogen and a deficit of ethereal extractives (fat). In all 
cases the muscle in these experiments was freed from visible fat and 
tendon previous to being weighed for analysis. Excluding pork, which 
is difficult to free from fat by mechanical means, the ethereal extractive 
ranged from 0°76 to 3'4 p.c. of the undried flesh: mean 1°76. Two 
per cent. is adopted as the mean of fat in lean flesh, pork included. 

Correction being made for the small quantity of nitrogen in the 
ethereal extractives (for which we must refer to the original paper), the 
following are adopted as the means of nitrogen in fresh lean flesh :— 
Beef, 3°38; pork, 3°41; mutton, 3:24; veal, 3:20; horse-flesh, 3°53 per 
cent. 


T. S. 


Comparative Examination of the Muscular Substance of the 
Heart in a case of rapid Death with and without Fever. By 
E. SaLkowskKI (Pfliiger’s Archiv. f. Phys., v, 213). 


On examining the heart of a patient who died of apoplexy, without 
previous illness or disease of the heart, and that of one who died of 
pneumonia with high fever, it was found that the latter contained very 
little more potash than the former. The author has also been unable 
to detect any increase of potash in the serum of feverish patients. 
Potash salts are evidently excreted from the organism as soon as they 
are set free by transformation of the tissues. 


T. L. B. 


On a Fermentative Action of the Blood. By E. Tizce. 
(Pfliiger’s Archiv, f. Physiol., vi, 249). 


TE author attempted in vain to separate the hepatic diastatic ferment 
by treating dried and pulverised livers with glycerin or with solutions 
of various salts. When dog’s liver was rubbed up with solid sodium 
chloride and washed with saturated solution of salt, the latter portions 
of the filtrate were free from sugar, but showed a decided diastatic power 
when digested with starch-mucilage. 

All attempts to separate the ferment from this solution failed, as all 
precipitants seemed to destroy its activity, ‘The hepatic appears to 
differ from the pancreatic ferment in being insoluble in glycerin. 


.. . 
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When blood-corpuscles are in process of destruction, the blood has a 
decided diastatic power, and converts both glycogen and starch into 
sugar, but it has no such action either when the corpuscles are per- 
fectly intact or when they are completely destroyed. 

This property is shown by mixing blood with glycogen solution and 
adding sodium glycocholate or ether to destroy the blood-corpuscles. 
It also acts as a ferment during its coagulation. Solid glycogen is not 
changed by the blood, its conversion occurring only when in solution. The 
author supposes that the conversion of glycogen into sugar in the liver 
is due toa destruction of blood-corpuscles taking place in its capillaries, 
the glycogen probably existing partly in a dissolved state, and being 
transformed in the capillaries rather than in the hepatic cells. This view 
is confirmed by an experiment which he made at Kiihne’s suggestion, 
in which he found that the glycogen taken up by water passed through 
the portal vein of a rabbit’s liver became converted into sugar if blood 
were present in the liquid, but did not do so if the blood were completely 
removed. He distinguishes three kinds of diabetes. 1st. When the 
glycogen is not increased, but the destruction of blood-corpuscles is 
more rapid. To this class belong Harley’s method of injecting chloro- 
form, ether, alcohol, or ammonia into the portal vein, and the author’s 
experiments, in which he occasionally succeeded in producing diabetes 
by injecting very slowly }—+3 c.c. of ether into the vein of the ear and 
repeating it at intervals. 2nd. When the glycogen is not increased 
nor the destruction of corpuscles more rapid, but more glycogen is dis- 
solved in the liver. An example of this is the production of diabetes by 
injection of 1 per cent. salt-solution into the arteries. 3rd. Artificial 
increase in the amount of glycogen by injection into the vessels. 


= as me 


Physiology of Human Bile. By v. Wirricu (Pfliiger’s Archiv. f. 
Physiologie, vi, 181—184). 


Von Wirricu criticises a statement made by Ranke in his Physiologie, 
viz.: ‘‘ The bile of the pig, as Nasse has shown, possesses tlie power of 
converting starch into sugar. Neither the bile of other animals nor of 
man possesses this property.” He points out that he and Jacobson 
had already shown that this was not the case. The difficulty in regard 
to human bile is the possibility of obtaining it quite fresh. Von Wittich 
has been fortunate enough to obtain bile, perfectly fresh, and in sufficient 
quantity for experimentation, from a patient labouring under a biliary 
fistula opening externally. 

Careful calculation of the amount poured out gave an average of 
222 c.c. per bour, and 532°8 c.c. in the twenty-four hours. 

Boiled starch mixed with from twenty to thirty drops of bile, and 
left for an hour at the ordinary temperature, gave a distinct sugar 
reaction with copper sulphate. The bile, mixed with absolute alcohol 
as long as it exhibited turbidity, left on filtration a residue which, on 
being treated with glycerin, yielded an extract which, after twenty-four 
hours, possessed an energetic diastatic action. Still more active was 
the alcoholic precipitate of the extract dissolved in water. Human bile 
therefore appears undoubtedly to contain an active diastatic ferment. 

D. F. 
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Occurrence of Hypoxanthine in Normal Bone-marrow. By 
Paut Heymann (Pfliiger’s Archiy. fiir Physiologie, vi, 184— 
189). 

SaLkowski had found hypoxanthine in the marrow of leukamic 

patients, but had left it undecided whether it occurred also normally 

there or not. Heymann, under the direction of Kiihne, investigates 
this point. For particulars of method, reference must be had to the 
original. 

In the watery extract of the marrow of the bones both of man and of 
the calf, after removal of other substances, silver nitrate causes a pre- 
cipitate which has the characters of the silver-compound of hypoxan- 
thine. This, on separation of the silver, leaves a substance which, in its 
chemical and microscopical characters, agrees with hypoxanthine. 

Cholesterin is likewise found in the marrow, but gelatin, which is 
stated by some to be a constituent, is really a product of ossein formed 
by the process of extraction, and does not exist in the marrow as 


such. 
D. F. 


Appearance of Sweet and Skim Milk under the Microscope. 
By Boussincavtr (Dingl. Polyt. J., cev, 65—68). 


Burrer-MiLK under the microscope appears very different from milk 
from which no butter has been made; it contains, however, a certain 
amount of the characteristic butter-globules. 

The author’s experiments show that the fourth part of the entire 
amount of butter remains in the butter-milk. In sweet milk the butter 
globules are numerous and crowded together ; in butter-milk they are 
fewer, and widely separated from one another. 

By the gathering together of these butter-globules, cream is formed 
on the surface of milk—milk which contained 3°62 per cent. butter, 
after standing 24 hours, still showed 1:4 per cent.—so that all the 
butter globules do not collect in the cream; a good cream contains 37 
—40 per cent. butter. 

Skim milk contains less butter.than butter-milk ; the latter is therefore 
often adulterated with the former, but this admixture of skim milk 


may be detected by the microscope. 
M. M. P. M. 


Influence of Food containing little or no Phosphoric Acid 
on the Composition of Bones. By H. Wuiskz (Zeitschrift 

f. Biologie, vii, 133—179; Chem. Centr. 1872, 427). 
Tne author concludes from his experiments that the removal of lime or 
phosphoric acid from the food of an adult goat has injurious results, 


and tinally causes death, but has no influence on the composition of 


bones, and can hardly render them brittle. 


T. L. B. 
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Digestion of Mineral Substances by Animals (Preliminary 
Note). By R. V. Tuson (Chem. News, xxv, 138). 


CatomeL is not dissolved by the single action of either pepsin and 
water, or of a2 per cent. solution of hydrochloric acid, at 38° C., but it 
is dissolved by a mixture of the two. Its digestion, by artificial gastric 
juice at least, is thus shown to take place under the same conditions as 


that of albuminoids. B. J. G. 


Physiological Action of Opium Alkaloids. By RasutrEau (Compt. 
rend., Ixxiv, 1109; also by Boucuay, ibid., 1289). 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of the Spectrum Colours on the Decomposition of 
Carbon Dioxide by Plants. By W. Prrrrer (Versuchs-Sta- 
tionen Organ., xv, 256—367). 

Leaves of Elodea canadensis were exposed in a vessel of water to the 

different coloured rays of a spectrum 230 mm. in length, produced by 

means of a heliostat, prism, and lenses. The amount of decomposition 
of carbon dioxide was measured by counting the number of bubbles of 
gas disengaged in a fixed time, as described in a previous paper (Bot. 

Inst. Wiirzburg, 1871). This method was preferred to measuriug the 

decomposed gas, as requiring less time of exposure, and because the 

same leaf can be used for different colours. The results by this method 
are very concordant among themselves, but as the stream of bubbles 

becomes slower, the numbers become rather too high, and a tendency 
in the same direction is caused by the light not being perfectly homo- 
geneous. The maximum decomposition takes places at the point of the 
highest intensity of the light rays near D towards E, and if the leaves 

be placed here and then moved even a little either to the right or left, a 

slight decrease in the number of bubbles is observed. If the amount 

of “decomposition for yellow be taken at 100, then red = 25°4, orange 

65, green 37°2, blue 22:1, indigo 13:5, violet 7-1. The value of the 

rays corresponding to the absory ‘ption-band I of chlorophyll solution is 

291. The exact limits assigned to the colours and other particulars 

will be given in the Botanische Zeitung. 

On comparing the curve produced with the above numbers as ordi- 
nates, with Kerordt’s curve of the intensity of light, it is found to agree 
closely, and, taking into account the known errors of the method, the real 
assimilation-curve would be still more in accordance with the light curve. 

These results contradict the theory of Lommel (Pogg. Ann., exliii, 
568), that those rays between Band C, which are most readily absorbed 
by chlorophyll solution, and have a high mechanical intensity, are those 
which are most powerful in promoting assimilation, and confirm the 
conclusion arrived at before by Draper and the author, that the physio- 
logical intensity of light corresponds with its intensity to our eyes. 


E. K. 
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Influence of Sulphurous Oxide on Plants. By Jutius 
ScHROEDER (Versuchs-Stationen Organ., xv, 321—355). 


Ir is found that of the trees living in an atmosphere containing sulphur- 
ous oxide, as in the neighbourhood of smelting works, the conifers suffer 
more injury than ordinary foliaged trees. Experiments were made to 
find the causes of the injury, and their relation in these two kinds of 
plants. Pine and alder were chosen as possessing differently con- 
stituted leaves, and the former being more sensitive in nature to the 
action of sulphurous oxide than the latter. 


Twigs of each plant were placed under a glass shade, with a quantity 


of sulphurous oxide equal to ;,'55 volume of the air, the gas being 


renewed once after the smell had disappeared; after 36 hours the 
sulphuric oxide in the ash was estimated, and it was found by com- 
parison with the ash of the normal plant, that 1,000 square centimeters 
of the pine-leaves had absorbed 1°6 c.c., and the same surface of alder 
leaves 7°9 c.c. of sulphurous oxide. 

Experiments with sycamore, birch, oak, and pear leaves showed that 
the number of the stomata of the leaf bears no proportion to the 
amount of gas taken up; for the sycamore with the largest number of 
stomata took up the smallest quantity, and the pear leaves with the 
smallest number of stomata, the largest quantity of sulphurous oxide. 

Leaves of Petasites vulgaris absorbed essentially the same quantity 
of gas by either their upper or under surfaces, but in the latter case 
' the injurious action on the colour of the leaves was observed much 
sooner; but the leaves when dried had all the same brown colour. 
Sycamore leaves, whose upper surfaces were exposed for one hour to 
sulphurous oxide, lost in eleven hours 70 per cent. of their water ; when 
the under surface was acted on, 74 per cent.; and when not acted on 
at all, 66 per cent. Therefore the quicker drying of the leaves is one 
of the results of the action of sulphurous oxide; and since the leaf is 
more affected when its under side is exposed, it seems that the stomata 
are influenced, and through them the transpiration of water. 

Transpiration under the influence of Sulphurous Oxide-—Two similar 
twigs of a sycamore were arranged, so that the water transpired could 


be weighed ; one was then kept in the ordinary air, and the other 
placed in air containing 7,55 volume of sulphurous oxide, which was 
once renewed in the course of six hours, after which time the twig 
was removed from the action of the gas. The twigs were kept for 27 
hours under the same conditions as to light and temperature, being 
four hours in direct sunlight, and at intervals during the whole time 
the amount of water evaporated from the leaves was estimated. ‘The 
ratio between the total amount of water transpired, for equal surfaces, 
by the leaves not acted on with sulphurous oxide and those under its 
influence was 3°8 : 1. 

In similar.experiments with chestnut-shoots lasting 46 hours, of 


which time they were four hours in direct sunlight, the one being kept 


the first two hours in air containing ;;'95 vol. of sulphurous oxide, the 


ratio of the transpired water was 3°6: J. With fir twigs under the 
same conditions, the water was 2:1. With oak-leaves, but in diffused 
light, only 1°73 : 1, and with red beech in diffused light, 1:29 : 1. 

In the leaves submitted to the action of sulphurous oxide, those parts 
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near the larger veins become of a clear pale-yellow colour, while the 
parts farther removed become pale and faded, thus making the arrange- 
ment of the veins appear very distinctly. When they were placed in 
direct sunlight, drops of moisture resembling honey-dew appeared on 
the clear green veins. It is obvious that by the action of the sulphurous 
oxide the normal relation betwe2n the absorption, transmission, and 
transpiration of the water is disturbed, and that the water taken up 
goes to the veins and is not transmitted further. Experiments also 
proved that a decrease in the amount of the gas caused less disturbance 
in the amount of transpired water, though no simple proportion 
between the amount of the gas and of decrease was indicated. It was 
also seen that the amount of sulphurous oxide taken up by the leaves in 
the dark and with a lower temperature and moister air, is smaller and 
its injurious effects much less marked than in the light and with higher 
temperature and mo'ster air; therefore the same amount of sulphurous 
oxide in the air is much less injurious to plants during the night than 
in the day time. 

Trials with beech and fir twigs showed that whilst the amount of 
transpiration of the former was distinctly lessened in air containing 
zo/o00 part of sulphurous oxide, that of the latter was hardly affected, 
nor even in air containing 3,55 sulphurous oxide. 

The author concludes that the amount of sulphurous oxide absorbed by 
pine-leaves is smaller than that absorbed by trees with ordinary foliage 
for equal surfaces, and as its effect on transpiration is less in the case of 
the pine, the cause of the greater injury to pine trees in nature must 
be due to the longer duration of the leaves, whereby the injury accu- 
mulates in them, whilst in trees with annual leaves the hurt to one 
year’s foliage would have only an indirect influence on that of the 
following year. E. K. 


Injurious influence on Vegetation of the Fumes from Smelt- 
ing Works and Coal Fires. By A. Srécxuarpr (Der Chem- 
ische Ackersmann, 1872, 24—47, and 111—121). 


Tue author describes in detail the destructive effects of the Freiberg 
lead-smelting works. In the vicinity all vegetation was destroyed, and 
a pine forest at the distance of four miles was considerably injured. 
Cattle feeding on the fodder of the district suffered special sicknesses. 
Analysis showed that the affected plants contained traces of arsenic 
and lead, and an abnormal quantity of sulphuric acid. Experiments 
were made as to the cause of injury. 

Young fir trees in an open garden were covered by a suitable case, 
and subjected to a known fumigation for two hours ; the case was then 
opened and free access of air permitted. Eighty-six such fumigations 
with the vapour of arsenious oxide produced no effect on the tree. 
Vegetation is not destroyed in the neighbourhood of arsenic factories. 
When arsenic is applied in solution to the roots of plants it is far more 
prejudicial. Finely-powdered lead carbonate was dusted from time to 
time on a young fir during one year; there was no growth during this 
year, but in the next season the tree was healthy and vigorous. Sul- 
phurous oxide proved most destructive. Five fumigations with air 


q 
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impregnated with +¢45, vol. of this gas caused all the leaves to fall, 
and killed the upper part of the tree. Excessively dilute atmo- 
spheres produced equal injury. when applied for longer times. Fir 
trees placed in a room and treated with 335 fumigations of +>5sh.550) 
extending over three months, were quite killed; the trees kept 
moist were first affected. Soot appeared to be quite innocuous. 
Benzene was burnt under the case surrounding a young fir till the tree 
became quite black; it nevertheless produced its annual shoots, and 
remained quite healthy. The author concludes that sulphurous oxide 
is the poisonous ingredient of the smoke from smelting-works. The 
injury from this cause is less than formerly, as the sulphurous oxide 
from roasting ore is utilised for the manufacture of oil of vitriol. 

Handtke and Freytag have experimented on field crops. In an 
atmosphere containing 33,455 sulphurous oxide, the destruction of the 
chlorophyll-grains in wheat, oats, and peas, appears in a few hours; 
but, curiously, in a dilution of 7z);55, no injury takes place. Cabbages, 
and all plants having large strong leaves, are less affected. The fir 
tribe are far more susceptible to sulphurous oxide than deciduous trees ; 
of the latter, white-thorn, beech, birch, and fruit trees are most 
affected ; poplar, alder, and mountain-ash least. 

Wood smoke has no injurious effect on vegetation, but the smoke of 
coal and of some kinds of turf is very prejudicial ; the injury is due to 
the sulphurous oxide produced on combustion. The leaves and twigs of 
trees poisoned by coal-smoke contain an abnormal amount of sulphurie 


acid. R. W. 


Distribution of Diastase in Malt. By Anron Urpan 
(Chem. Centr., 1872, 332). 


Tn author sifted malt through sieves containing from 6:2 to 34°0 meshes 
to the centimeter, and submitted the various portions left on the sieves 
and that which passed through the finest, to the infusion process, with 
the results embodied in the following table :— 


Meshes to tl Grams of Grams of Grams of | Extract per 
— rd ” residue left extract sugar 1 part of 
aoinpnates. on the sieve. | obtained. obtained. sugar. 
6°2 315 7 °620 3 626 2°10 
8:0 12 °4 5 ‘870 2°172 2°70 
11:9 19°6 12 +019 4°851 2°45 
15 ‘4 8°3 5 °415 2 °532 2°12 
34:0 11°0 7°494 2 °893 1-92 
Passed through the sieve. 18 ‘0 14 ‘076 6 °755 2-08 
Total 0.660 00004 100°8 52 °494 23 *829 — 
Normal salt eres 100 60°68 28 -66 2°12 


From the circumstances that a higher yield of extract per 1 part of 
sugar was formed by the residues left on the second and third sieves 
than by the normal malt, and that the total extract and sugar obtained 
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from the various residues jointly was less than that from the normal 
malt, the author concludes that the diastase is contained in excess in 
some one layer; that when the different portions are separated by sift- 
ing, this excess is inactive, but that when they are employed together 
this excess compensates for the deficiency in the poorer layers, thus 
increasing the total yield of extract and sugar. 

The excess (100°8) of total residues left on the sieves over the 
quantity taken (100°0) is caused by absorption of moisture from the 
air during the sifting. 


C. R. A. W. 


Amount of Sugar in Hops. By V. Griessmayer (Chem. Centr., 
1872, 361). 


THe author has determined the amount of grape-sugar in hops from 
Schwetzingen to be 3°7 per cent. 
M. M. P. M. 


Proportion of Starch in Various Sorts of Potatoes. By Ras 
(Chem. Centr., 1872, 424). 

In sixty-one varieties, English, French, and German, the proportion of 

dry substance was found to vary from 16 to 34, and that of starch 

from 9 to 26 per cent. 


On the Presence in Certain Fibres of a Substance Susceptible 
of some striking Colorific Changes when Chemically 
treated. By W. Skey (Chem. News, xxvi, 125). 


Certain fibres, among which is Phormium tenax (New Zealand flax), 
contain a substance quite distinct from the fibre, which is insoluble in 
water, alcohol, ether, chloroform, and dilute hydrochloric acid. This 
substance cannot be removed without injuring the fibre, and is pro- 
bably in chemical combination with it. From its deportment with 
certain reagents, those fibres which contain it can easily be dis- 
tinguished from those which do not. Chlorine, hypochlorous acid, 
and chromic acid turn the fibres which contain it a pale yellow, 
changed by alkalis or alkaline carbonates to a beautiful rose-red ; 
acids restore the yellow colour. Alkalis turn the fibres yellow; nitric 
acid, a red-brown; dilute sulphuric acid, quite yellow; and if treated 
for a long period with chlorine, hot chromic, or nitric acids the fibres 
are completely whitened, but deteriorated in strength; ammonia or 
sulphuric acid has then no colouring effect upon them. 
J. B. 


Sea-weed as a Manure. By W. Finno (Ann. der Landwirth. 
Wochenblatt, 1872, 423 and 429). 


Orpinary wrack, consisting principally of Fucus vesiculosus, contains 
water, 70°57; nitrogenous substances, 2°01; cellulose, 22°05; and ash, 
18°25 per cent. The protein substance contains 21°56 per cent. of 
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nitrogen and 2°51 of sulphur: therefore the wrack contains ‘32 per 
cent. of nitrogen; in one specimen ‘58 was found. The dry ash of 
Fucus vesiculosus was found to contain K,O 7:93, P.O; 2°01, and SO; 
29°74 per cent. Other specimens of the ash of sea-weed were found to 
contain from 8:98 to 2U'75 per cent. K,O, 2°14 to 5°64 P.O;, and 24°6 
to 28°8 SO3. 

Thus wrack compares favourably with farmyard manure in its che- 
mical compusition, with the exception of being poorer in phosphoric 
acid, and it decomposes with equal facility. The quantity of phosphoric 
acid and also of nitrogen are often considerably increased by the pre- 
sence of sea animals. Its value as a general manure would be much 
increased by the addition of bone meal or other phosphatic manure. 
The large quantity of sulphur compounds in sea-weed render it suitable 
for the leguminose; in some cases where potash and sulphuric acid 
are required the ash might be used with advantage. 

Some sea-weeds, as Zostera marina, are not valuable as a manure, 
owing to the difficulty with which they decompose. 


Manuring with Straw. By C. E. Berastranp (Ann. d. Land- 
wirthschaft, Wochenblatt, 1872, 231). 


SupeRFLUOUs straw is easily converted into manure by rotting it in 
heaps with a little rape-cake or other ferment. Manure so prepared 
contained — 


Organic Phosphoric 
Water. matter. Ash. Nitrogen. acid. Potash. 
74°36 15°63 10°01 23 10 17 


Compared with good dung it is deficient in nitrogen, phosphates, 
and potash. If to 12,000 lbs. of such manure 100 lbs. superphosphate, 
and 100 lbs. ammonium sulphate be added, it will equal the best dung, 


same in potash. 
R. W. 


Malden Island Guano. By J. Firrsocen (Ann. d. Landwirth- 
schaft, Wochenblatt, 1872, 310). 


Tuts recently-introduced guano is in the form of a coarse powder of 
a bright brown colour. Analysis gave the following percentage 


results :— 
Organic 


Fe,03. K,0. Na,O. MgO. CaO. P,0;. SO3. CO:. Cl. Sand. matter. Water. N. 
26 28 1:71 186 4351 3758 ‘22 2.61 ‘82 ‘Ol 6°64 4°70 ‘29 
This guano is similar to that from Baker Island; it is excellently 
adapted for the manufacture of superphosphate. 
R. W. 


Nitrogen as Plant-food. By A. StéckHarpt (Der Chemische 
Ackersmann, 1871, 1U9, 129; and 1872, 81). An essay on the main 
points of the subject. 
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Analytical Chemistry. 


New Method of Spectral Analysis. By Timirauser (Deut. 
Chem. Ges. Ber., v, 328). 


THE telescope of an ordinary spectroscope is replaced by a microscope, 
which is so placed that the spectrum may be reflected by the plane 
mirror. Under the stage is placed an objective which can be so 
adjusted as to make the spectrum-image fall in the same plane as the 
object to be investigated. One half of the slit being now screened by 
the solution of which it is desired to produce the absorption-spectrum, 
the observer perceives the continuous spectrum and the absorption 
spectrum side by side. The latter can now be conveniently compared 
with the lines produced in the former by the solid object on the stage. 
The absorption spectrum of single grains of chlorophyll was thus found 
to be identical with that of its solution; and the displacement of the 
skin-absorption lines, which has been observed when whole leaves 
are submitted to examination, was found to arise from the super- 


position of spectra. 
S. & 


Adjustment of Volumetric Test-Solutions. By F. Maxweut 
(Chem. News, xxvi, 159). 


Tue following method is suggested as being less tedious than that 
usually employed. Suppose a deci-normal solution of oxalic acid to be 
taken as a basis, and it is desired to make a deci-normal solution of 
soda exactly to correspond. A jar, say of 45 or 50 litres capacity, of 
soda-solution is made up by guess, and on titration 88 c.c. are found 
to neutralise 100 c.c. of the acid: 500 c.c. of water are added, and it 
is now found that 93 c.c. correspond to 100 c.c. of acid. The liquid, 
therefore originally required to be lowered by 12 per cent., and the addi- 
tion of 500 c.c., reduced it 5 per cent. A simple calculation shows that 
700 c.c. more water will bring the solution to the desired strength. If 
the alkaline solution be made up too weak originally, a strong solution 
of soda must be substituted for the water, and the adjustment proceeded 


with as before. 
J. B. 


Retardation of the Precipitation of Barium Sulphate in pre- 
sence of Nitric Acid and Ammonium Nitrate. By C. Git- 
KOWSKY (Deut. Chem. Ges. Ber., v, 3301). 


AN increase in the quantity of nitric acid present is found to produce 
a greater amount of retardation than an increase in the ammonium 


salt. 
H. W. 
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Estimation of Sulphur in Coal, and in Organic Compounds. 
By W. G. Mixter (Am. J. of Sci. [3], iv, 90—96). 


Ir is impossible to furnish a complete abstract of this paper without 
reproducing the drawing of the apparatus by which the process is 
illustrated. 

The organic substance containing the sulphur to be estimated, is 
burned in a stream of pure oxygen, the apparatus being arranged in 
such a manner that while a continuous stream of gas is maintained, none 
of the products of combustion are permitted to escape: The sulphur 
oxides are condensed principally in the moisture produced during the 
combustion, and the complete oxidation of the sulphurous acid is 
effected by the introduction of a little bromine-vapour while the opera- 
tion is proceeding. The sulphuric acid produced is subsequently 
collected, and estimated as barium sulphate in the usual way. 

Owing to the large quantity of oxygen required (from 4 to 10 litres), 
a considerable amount of water is necessary to rinse the containing 
vessel thoroughly; the wash-waters therefore measure at least 
500 c.c., and require concentration before the estimation is proceeded 
with. If the substance is not wholly volatile, a portion of the sulphur 
may remain behind in the form of sulphate. This must be estimated 
separately, and the percentage added to that obtained in the preceding 
operation. 

The author is satisfied that the results obtained by this method are 
perfectly trustworthy, and appends test-analyses showing the accuracy 
which may be obtained. The following are some of the examples :— 


Weight Per cent. Per cent. 
taken. found. calculated. 
BET ovcsccecvees 0°207 99°76 100°0 
I a a da toes o 0°4951 99°93 ” 
Carbon disulphide.... 0°7725 84°12 84°21 
ee 0°4598 84°16 ‘a 
Bituminous coal...... 0°664. 2°97 as 
J. W. 


Examination of Superphosphate. (Ann. der Landwirthschaft, 
Wochenblatt, 1872, 345—346). 


At a meeting of several chemists at Magdeburg, with the view of ob- 
taining uniform results in the analysis of superphosphates, it was 
decided to use the following processes for the estimation of soluble phos- 
phate: 20 grams of the superphosphate are crushed in a mortar with 
water (not rubbed fine) and placed in a litre flask nearly filled with 
water; if the superphosphate contains little ferric oxide and alumina, 
the flask is shaken frequently during two hours, filled to a litre and 
filtered; in the presence of more ferric oxide and alumina, the solution, 
after careful shaking, is filtered at once. 

For the estimation of the phosphoric acid, if less than 1 per cent. 
of phosphates of iron and alumina is precipitated by the addition 
of sodium acetate, the solution is titrated with uranium nitrate ; if 
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more than this amount of phosphates is precipitated by sodium 
acetate, the molybdate process of Fresenius is employed. The uranium 
nitrate should be standardised with a solution of monocalcic phosphate, 
as, if sodium phosphate is employed, the results with the superphosphate 
solutions come out about ‘1 per cent. of P.O; too low, owing to calcic 
phosphate being carried down with the uranium phosphate even when 
the solution is not heated until nearly the whole of the necessary 
quantity of uranium nitrate is added. Magnesium chloride should be 
used for the magnesia mixture, as with magnesium sulphate, the 
results are a little too high, the precipitate retaining some of the salt. 

It is found that the various modifications suggested for the extrac- 
tion of soluble phosphate produce little or no effect on the quantity 
dissolved, save in superphosphates rich in ferric oxide, in which case 
longer contact with water causes a diminution in the quantity of soluble 
phosphoric acid. 

E. K. 


Testing of Commercial Iodine. By J. A. Wanxtyn (Dingl. 
Polyt. J., cev, 57—60, from ‘“‘ The Mechanics’ Magazine ’’). 


THE iodine weighed in a stoppered tube is quickly transferred to a 
large beaker containing 40 c.c. of freshly prepared concentrated sulphur- 
ous acid solution. When the iodine is dissolved (the solution being 
filtered if necessary), half a litre of boiling water is added, then 
ammonia in excess, and silver nitrate, the precipitate is treated in 
the usual manner. To the filtrate from this precipitate nitric acid 
is added, and the silver chloride estimated. The ash is also to be 
estimated by igniting 5 grams of the sample. 

The water may be approximately estimated by bringing 1 gram of 
the sample into a narrow glass tube, graduated into tenths of a cubic 
centimeter; 20 c.c. of carbon disulphide is added, which dissolves the 
iodine; the solution now occupies 200 divisions of the tube. The tube 
being well corked, is set aside for 2—3 hours, when the water separates 
out, floating on the surface of the carbon disulphide. 

Suppose this layer occupies ;'5 ¢.c.; its weight will be ‘1 gram, and 
the sample will contain 10 per cent. water. 

M. M. P. M. 


Guaiacum Resin and Iodine Reaction. By HaGer (Chem. 
Centr. 1872, 352). 


Durine the examination of a Berlin bee-master’s secret “‘ Wundersaft,” 
which proved to be a mixture of dilute sugar syrup with an ammoniacal 
tincture of guaiacum resin, the author tested for iodine by shaking 
with chloroform and ferric chloride. The chloroform had a deep violet 
colour, but on close examination was found free from iodine. This 
reaction gives a means of detecting guaiacum in a cloudy mixture. 
The colour of the chloroform disappears in a few hours. o ete 
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New Process for Estimating the Iodine in Kelp Liquors, 
Mineral Waters, &c. By E. Sonsraptr (Chemical News, xxvi, 
173). 


Tue addition of an alkaline permanganate to a liquid containing an 
iodide in solution, converts the iodide into iodate, if sufficient free 
alkali or alkaline carbonate be present to prevent liberation of iodine. 
A process based upon this reaction and devised by the author, has 
been found very serviceable. 

Alkaline solutions of chlorides and bromides are not in the least 
acted upon by permanganate solution, nor do they, or any other salts 
ordinarily occurring with iodides, interfere with the transformation of 
the iodide into iodate. Organic matter does not interfere if the per- 
manganate be added in sufficient excess. The process is as follows :-— 

Excess of potassium permanganate solution is added to the solution 
of salts containing iodide, until a slight permanent tint of the perman- 
g.nate coloration remains. The solution is first made alkaline, best by 
the addition of sodium hydrate, to an extent adjusted to the propor- 
tion of iodide present ; but always so as to preclude the possibility of 
the liberation of iodine. After filtering, a small quantity of a soluble 
sulphate is added, provided no sulphate be previously present, and then 
barium chloride solution in moderate excess. The precipitate washed 
on a filter, is next heated with potassium sulphate solution in excess. 
The filtrate contains the whole of the iodine originally present, as 
potassium iodate. The iodic acid may be estimated volumetrically by 
any of the usual processes, or the mixed iodate and sulphate may be 
ignited at a low red heat, and the potassium iodide estimated either 
volumetrically or gravimetrically. 

The transformation of iodide into iodate as above, is complete, as 
are also the precipitation of the iodic acid by a barium salt in presence 
of a sulphate, and the decomposition of barium iodate by heating with 
potassium-sulphate solution in excess. 

An experiment is cited showing the extreme delicacy of this pro- 
cess: ‘‘ One part of calcium-iodate contained in a quarter-million parts 
of liquid sufficed to give measurable iodine reactions in the precipitate 
thrown down by barium chloride.” 

Experiments made as to the solubility of barium iodate in hot and 
boiling water (the same barium chloride solution being used as in the 
former determinations), yielded results which convinced the author that 
the complete precipitation of iodic acid in presence of sulphuric acid by 
a barium salt is due to surface attraction between barium sulphate 
formed in the liquid and nascent barium iodate. 

W. &. 


Occurrence and Detection of Vanadium and Titanium in 
Trap-Rocks. By R. Apsoun (Chem. News, xxvi, 183). 


Pror. Encerpacu, of Bonn, having mentioned to the author that he 
had found vanadium and titanium in the trap-rock occurring in the 
adjacent Rhine district, the latter thought it would be interesting to 
examine specimens of trap from other localities for these rare metals. 
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Three different basalts were examined, viz., one from a trap-dyke at 
Dunamoe, county Wicklow, one from the Giant’s Causeway, and one 
from Vicentine, Italy. 

Detection of Vanadiwm.—8 grams of finely powdered mineral were 
fused with four times the weight of sodium carbonate ; a small quantity 
of nitre was added after cooling, and the crucible was again heated, not 
above a dull red heat. The mass was treated with water, and the aqueous 
solution boiled with ammonium carbonate, and filtered to remove silica. 
The filtrate evaporated with hydrochloric acid was treated with hydro- 
gen sulphide and filtered. To the filtrate was added an equal volume 
of very concentrated ammonia solution, and hydrogen sulphide was 
passed through the liquid, till all the free ammonia was saturated. In 
the case of each specimen, the solution assumed a beautiful and intense 
cherry-red colour, a sure indication of the presence of vanadium. This 
coloured liquid was filtered off and saturated with hydrochloric acid ; 
the precipitate containing sulphur and vanadium sulphide was dried 
and ignited, and the residue melted with a pinch of nitre. From the 
potassium vanadate thus formed, the characteristic blowpipe reactions 
were obtained. 

Detection and Estimation of Titanium.—12 grams of the finely pow- 
dered rock were fluxed with six times their weight of acid potassium 
sulphate ; the cooled mass was powdered and exhausted with cold water ; 
and the aqueous solution, largely diluted, was boiled with acid sodium 
sulphite. When the precipitation was complete, and the liquid had 
cooled, a little sulphurous acid was added to redissolve iron and alumina. 
This precipitate of titanic acid was converted into potassium titano- 
fluoride in the usual manner, and weighed. The titano-fluoride was 
also dissolved in hot water, and the titanic acid precipitated by ammonia, 
ignited, and weighed. The results obtained were as follows :— 


Per cent. of titanic 
oxide (TiO,) in 


trap rock. 
Wieilow HOw 66 2.5 ccccc ccccsscces 1°58 
Giant’s Causeway basalt............ 0°70 
Vicentine basalt ...........esee0. 0°91 


The blowpipe reactions with the titanic acid obtained were perfectly 
characteristic. W. S. 


Estimation of Iron in Blast-Furnace Slags. (Chem. Centr., 
1872, 304.) 


Ir frequently happens that the iron chemically combined in blast- 
furnace slags is by no means insignificant in amount, and it therefore 
becomes interesting to know from time to time what that amount is. 
It is, however, very difficult, and sometimes impossible, to decompose 
these slags by means of acids. This is particularly the case with 


crystalline slags, the vitreous slags being much more decomposible. 
A portion of finely pulverised vitreous slag, treated with hydrochloric 
acid, is dissolved, leaving a siliceous jelly, but the crystalline portion is 


scarcely affected. 


It is recommended that ammonium fluoride be 
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employed to decompose the slags, as it can be prepared and kept with- 
out difficulty. 

The finely pulverised sample is heated in a platinum crucible on the 
water-bath, with three to four times its weight of ammonium fluoride. 
Sulphuric acid is gradually added, the heat being continued until all 
appearance of ebullition ceases. The crucible is then heated on the 
sand-bath, until the acid begins to volatilise. Cold water is now added, 
when everything must dissolve but the calcium sulphate. The pre- 
cipitate is thrown on the filter and washed, till the wash-water no 
longer contains iron. The filtrate is treated with zinc in a retort, to 
reduce the iron, which is determined in the solution by means of 
potassium permanganate. W. S. 


Detection of Bismuth by the Blowpipe in presence of Lead 
and Antimony. By H. B. Cornwatt (Chem. News, xxvi, 150). 


Von Kose tt observed that bismuth heated on coal, with a mixture of 
iodide of potassium and sulphur, produces a characteristic red coat. 
This reaction appeared to the author to be applicable to the detection 
of small quantities of bismuth in presence of lead and antimony. 
‘The iodide mixture, consisting of five parts sulphur and one part iodide 
of potassium, was heated in open tubes 4 inches long and not less 
than half an inch wide. The following results were obtained by 
heating the substances named with an equal weight of the mixture in 
the tube over a spirit lamp. 

Lead oxide.—F¥irst, part of the sulphur sublimed and condensed 
above the assay, its heavy vapours also burning at the lower end of the 
tube. ‘Then copious yellow fumes passed through the tube, and an 
abundant sublimate condensed, which commenced about one-third of 
an inch above the assay, and when quite cold, had a pure bright yellow 
colour. 

Lead oxide, with 1 per cent. of Bismuth triovide.—The same phenomena 
as above, but one-third of an inch above its lower edge the yellow 
sublimate was replaced by: a broad and distinctly red ring of the 
bismuth sublimate. 

Lead owide, with 4 per cent. of Bismuth trioxvide.—The same as in the 
last experiment, but the bismuth sublimate was orange-red, although so 
distinctly marked as to leave no doubt that even a smaller proportion 
of bismuth could have been detected. 

50 parts of Lead owide, 50 parts of Antimony trioxide, and 1 part of 
Bismuth triovide.—The white antimonial sulphide entirely concealed 
the bismuth reaction. To obviate this, the mixture of the three oxides 
was mixed with an equal volume of sulphur, and treated with the blue 
flame for several minutes. The resulting fused sulphides were removed 
to a flat coal, and treated alternately with the oxidising and reducing 
flames, until the antimonial fumes had nearly ceased, and an impure 
blue lead flame appeared. The residue, powdered and treated as before 
in the open tube, yielded a distinct bismuth sublimate, about one-third 
of an inch above the lower edge of the yellow sublimate. The experi- 
ment was repeated with equal parts of the oxides of lead and antimony, 
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containing 4 per cent. and } per cent, teroxide of bismuth, and, as was 
to be expected, the bismuth reaction was more distinct than when the 
bismuth was present with lead only. 

Care must be taken not to confound with the bismuth sublimate a 
sublimate of iodine, which may condense on the upper part of the tube, 
but at a greater distance from the assay. 

J. B. 


Detection of Gold in Sea-Water. By E. Sonsrapr (Chemical 
News, xxvi, 159). 


EXPERIMENTS made on specimens of sea-water collected at various times 
at Ramsey Bay, Isle of Man, prove that gold exists therein, but as the 
quantity is certainly less than one grain in a ton, it is too small to 
admit of separation, or even detection, by the usual tests. Besides the 
difficulty of detection arising from the small quantity of gold present, 
there is another difficulty of a graver kind, due toa continuous re-solu- 
tion of the gold after it has been separated in the metallic state. This 
re-solution is owing to the separation of iodine, under the influence of 
reducing agents upon the iodate of calcium, which the author has 
previously shown exists in sea water. Even if the reducing agent is 
added in large excess, oxidation takes place so rapidly under the con- 
tinuous re-forming power of calcium iodate, that, sooner or later, 
according to the excess of reducing agent added, the stage arrives at 
which the iodine is set free, and the suspended gold is redissolved. 

Of three entirely different methods employed, the following is one 
which may be performed upon so small a quantity of sea-water as 
150 to 200 c.c. Two or three decigrams of pure ferrous sulphate are 
dissolved in the water, which is acidulated with two or three drops of 
hydrochloric acid. The solution is heated in a chemically clean and 
well-glazed porcelain dish, over a small flame, so managed that the flame 
may touch the under part of the dish, without causing ebullition. 
Under these circumstances a lustrous film of ferric oxide forms in the 
dish, commencing from the portion directly heated by the flame. The 
heat is continued without boiling, until the sea-water is evaporated to 
about half, or so long as the film increases in extent and in lustre. The 
liquid is then poured off, the strongly adherent film is rinsed with a 
little water, and then about 50 c.c. of strong chlorine-water is allowed 
to stand in the dish for an hour or two, after which it is slowly evapo- 
rated down (over the film) to a few drops, a drop of dilute hydrochloric 
acid being added towards the end of the evaporation. The liquid, 
which should be nearly colourless, is then poured into a test-glass, 
containing a few drops of solution of stannous chloride, when, after a 
few minutes, the liquid takes a bluish or purplish tint, which may be 
exactly matched by a drop or two of suitably diluted solution of gold 
added to a corresponding proportion of tin-salt in another glass. The 
formation of the film depends upon the iron being in a particular state 
of oxidation, and the best way is, after adding the ferrous sulphate and 
hydrochloric acid to the sea-water, to leave it exposed to the air for a 
few hours before heating the liquid to obtain the film. The-chlorine 
solution off the sea-water films may be dried up in a porcelain crucible 


1120 ABSTRACTS OF CHEMICAL PAPERS. 


with precipitated lead, and gold beads obtained by cupellation, after 
fusing the lead into a button with borax; but for this experiment at 
least half a litre of sea-water should be taken, and even then the bead 
obtained is too small to be weighed. Similar experiments in the same 
vessels, and with the same reagents, upon simple water, and on water 
containing chloride of sodium and alkaline sulphates, never yielded the 
slightest coloration with stannous chloride. * 


Elliott’s Method for the Estimation of Carbon in Bone Char- 
coal, Graphite, Anthracite, &c. By F. A. Cairns (Chem. 
Centr., 1872, 277; Dingl. Polyt. J., cciii, 470). 


Tue author directs attention to a noteworthy point in this process 
which appears to have been overlooked by its inventor, viz., the weigh- 
ing of the absorption tube at the conclusion of the experiment afier 
cooling. The neglect of this point may cost the experimenter one- or 
two-tenths of aper cent. Healso thinks it advisable to use an aspirator 
at the commencement of an experiment, in order to avoid a possible 
loss of carbon dioxide through the caoutchouc connectors, in conse- 
quence of the pressure resulting from a very rapid evolution of gas. 
Elliott’s method, in regard to its employment in the estimation of the 
total carbon in iron and steel, has already been proved accurate. The 
author has performed a number of experiments to test its accuracy 
with regard to graphite obtained from pig-iron, bone charcoal, anthra- 
cite, and bituminous coals, compared with that by burning in oxygen. 
The results obtained by this method (oxidation with chromic acid 
and sulphuric acid), and by combustion in oxygen, were found to 


agree very closely. 
W. S. 


New Methods of Analysing Ethers. By J. A. Wankiyn (Chem. 
News, xxvi, 134). 


OnE method is to take about 5 or 10 grams of the ether, and digest it 
with excess of aqueous solution of baryta in a sealed tube, until the 
decomposition of the ether is complete. The tube is then opened, and 
the amount of alcohol formed is estimated by its specific gravity. Pro- 
fessor Wanklyn showed some years ago that the acid obtained in 
saponifying an ether may be accurately titrated. 

A second process proposed by Professor Wanklyn is to decompose 
the ethers with excess of strong hydriodic acid. This is specially 
designed for the fats, which are salts of glycerin, and ought to yield 
Erlenmeyer’s iodide of isopropyl. By this means it is hoped that 
the percentage of glycerin derivable from any given fat may be 
estimated. 

J. B. 
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Process for the Volumetrical Estimation both of Copper and 
of Sugar. By F. Wert (Ann. Chim. Phys. [4], xxv, 109— 
121). 


Tis method is based on the two facts, (1.) That in a hot solution con- 
taining excess of hydrochloric acid the least trace of cupric chloride 
gives a greenish colour, the tint being deeper as the quantity of acid 
is larger. (2.) Stannous chloride instantly reduces green cupric 
chloride to colourless cuprous chloride. 

A solution of stannous chloride containing 6 grams of tin per litre 
is titrated with a solution of cupric sulphate containing 4 grams of 
copper per litre; 25 c.c. of this solution are treated with 10 c.c. of 
concentrated hydrochloric acid, and heated to boiling, and the tin 
solution is rapidly added till the liquid becomes colourless; 10 c.c. 
more acid are now added, and if the liquid acquires thereby a greenish 
tint, tin-solution is slowly dropped in till no colour remains. To make 
quite sure that the tin solution is in slight excess, 1 c.c. of the cooled 
liquor is treated with a drop of saturated solution of mercuric chlo- 
ride; 0°05 c.c. of the tin-solution in 30 c.c. of liquid causes a distinct 
turbidity of calomel when thus treated. This volume is therefore 
deducted from the total volume of tin-soluticn used, and the strength 
calculated from the remainder. 

Estimation of Copper.—l. When Iron and Nickel are absent.—The 
substance is heated with strong nitric acid; the nitric is expelled by 
sulphuric, or in the case of silver, by hydrochloric acid; the volume 
of the’ solution is brought to 250 ¢.c. or 500 c.c.; 25 c.c. are then 
treated with the tin-solution exactly as above described in the case 
of the standard copper-solution, and the quantity of copper present is 
calculated from the volume of liquid employed. 

2. When Iron is present.—Process A. 25 c.c. of the solution to 
be tested are reduced as just described. A fresh quantity of the 
same volume is then heated with water, metallic zinc, and _plati- 
num-foil till all the iron is reduced. The copper, together with 
any lead, tin, or arsenic that may be present is thus precipitated as 
metal. ‘The iron is then estimated in the decanted liquid with per- 
manganate. The strength of the tin-solution having been calculated for 
iron from the number for copper, the proper deduction is made from 
the total quantity used. Process B. The metallic copper precipitated 
as described under A may be dissolved and directly estimated with tin- 
solution without estimating the iron. Process C. The solution contain- 
ing ferrous salt, described in A, may be treated with permanganate till 
the latter is in distinct excess, then boiled till no red colour remains 
but that due to iron. ‘Tin-solution is now added till the iron is 
reduced, and the quantity thus used is subtracted from the total 
quantity employed for copper and iron together. 

3.. When Nickel or Cobalt is present.—Process A. The solution of the 
substance in nitric acid or aqua regia is nearly neutralised with 
sodium carbonate and then agitated with harium carbonate till all 
the copper and iron are precipitated. The precipitate is dissolved in 
acid, and the copper in it is estimated by tin-solution. Process B. See 
above, 2, PB. 
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Arsenic does not interfere with this method, since arsenic acid is not 
reduced by stannous or cuprous chloride. The results obtained vary 
only a few tenths of a per cent. from those obtained in the gravimetric 
way. 

Estimation of Sugar.—Instead of adding the solution of sugar to 
Fehling’s solution till the blue colour is only just visible, an excess of 
the latter is used, the cuprous oxide filtered off, the solution acidified, 
and the copper in it estimated with tin-solution. The quantity found 
is subtracted from the total quantity contained in the volume of 
Fehling’s solution employed, and the remainder is that which has been 
used in oxidising the sugar. 

B. J. G. 


Experiments with Fehling’s Copper Solution. By T. L. Par- 
TERSON (Bull. Soc. Chim. [2], xviii, 31, and Chemical News, 


xxv, 149). 


THE author concludes from his experiments—(1.) That the glucose- 
destroying power of Fehling’s solution varies directly (within certain 
limits) with the quantity of alkali present, but that when the amount 
of alkali reaches a certain point, all the copper cannot be precipitated. 
(2.) That old solutions (as is known) can be renewed by adding alkali 
to them, and may even be made of greater oxidising power than the 
original solution. (3.) That the solution is partly decomposed when 
exposed to light by absorption of oxygen; and (4.) still further by 
splitting up of the tartaric acid into other fixed acids, whereby the 
alkalinity is decreased. (5.) That the second only of these actions 
goes on in the dark, and that only to a small extent. (6.) That the 
solution is best preserved in dark-green glass bottles. 
B. J. G. 


On the Combination of Glucose with Copper, and on 
Trommer’s Test. By E. SatKxowsx1 (Pfliiger’s Archiv. fiir 


Physiologie vi, 220). 


WHEN copper sulphate is somewhat carelessly added in Trommer’s 
test, so that a precipitate falls and does not again dissolve, a 
colourless, slightly alkaline filtrate is occasionally obtained, which is 
free both from sugar and copper. The author gives the proportions 
required for complete precipitation. The precipitate after washing 
contains only cupric hydrate and glucose, which can readily be sepg- 
rated by hydrogen sulphide, and is free from all but minute traces of 
alkali. It may be dried in air with little or no decomposition. It is 
soluble in alkali, and its solution is reduced on heating. 

When this is done, reduction is complete, and the supernatant liquid 
is free both from sugar and copper. As one molecule of sugar reduces 
5 of copper, the precipitate must consist of sugar and copper in this pro- 
portion. Trommer’s test consists of two parts, the formation of this 
compound and its solution in excess of alkali, which quickly decomposes 
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it. Uric acid is occasionally completely precipitated from the alkaline 
solution by copper sulphate. ‘ 
T L. B. 


Reaction of Cholesterin with Sulphuric Acid. By E. 
SaLKxowski (Pfliiger’s Archiv., vi, p. 207). 


Tue best way of testing this reaction is to dissolve a few centigrams of 
cholesterin in about 2 c.c. of chloroform, and then shake it with its 
own bulk of strong sulphuric acid. The chloroform quickly becomes 
blood-red, and then cherry-red or purple, a colour which it retains for 
several days. A few drops poured into a basin become blue, green, and 
then yellow. This change seems due to traces of moisture, and the 
original colour may be restored by sulphuric acid. The sulphuric acid 
under the chloroform presents a distinct green fluorescence. When 
dropped into glacial acetic acid, the liquid, in about half an hour, becomes 
violet, or, if much diluted, rose-coloured, with a green fluorescence, 
and exhibits such a resemblance to the liquid obtained by diluting 
Pettenkofer’s test for bile-acids with glacial acetic acid, that it is often 
impossible to distinguish between them. The spectra they present are 
also very much alike, but the spectrum of each is somewhat variable. 
That of the cholesterin solution indicates that it consists of two sub- 
stances, whose proportions vary. Water takes up from the chloroform 
solution a sulpho-acid, which forms crystallisable salts with barium. 
The reaction of cholesterin with sulphuric acid is slightly modified when 
only traces of cholesterin are present, and the author recommends as a 
test for it, that a few granules should be dissolved in 1 c.c. of chlo- 
roform, and gently warmed with an equal volume of sulphuric acid, 
occasionally shaking. The chloroform quickly acquires a rose or violet 
colour. The sulphuric acid becomes lemon-yellow, with a distinct 
green reflection. By dilution with glacial acetic acid, a liquid is 
obtained of a faint red colour, with green fluorescence. 
T. L. B. 


Estimation of Uric Acid. By Ricuarp Maty (Pfliger’s Archiv. 
f. Physiol., vi, 201—206). 


Tue author finds, in opposition to Schwanert, that Salkowski’s results 
(see page 333 of this volume) are perfectly correct, and that 0°0386 to 
0:0468 gram of uric acid can be precipitated from 200 c.c. of urine by 
silver nitrate, after as much as possible has been previously thrown 
down by hydrochloric acid. Hofmann found only 0°011 to 0°014 gram 
in 200 c.c. of urine, but the urine on which he experimented 
deposited little or no uric acid on the addition of hydrochloric acid. 
Not less than 72°2 per cent. of the uric acid which is not precipitated 
by hydrochloric acid, can be recovered by the use of silver nitrate. He 
considers that the precipitate thrown down by silver nitrate is a double 
compound of silver urate with an alkaline or earthy urate. Silver 
urate seems to be incapable of existence alone. Uric acid and silver 
oxide are soluble in presence of much free ammonia, forming a clear 
solution if other salts are only present in small quantity. In presence 
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of salts of alkalis, or alkaline earths and free ammonia, uric acid forms 
double salts in various proportions with silver. These are white, 
gelatinous, flocculent, and very sparingly soluble, much more sparingly 
than free uric acid. They are especially adapted for the precipitation 
and recognition of minute quantities of uric acid, which are not pre- 
cipitable by hydrochloric acid. 

T. L. B. 


Estimation of Potash in Urine by Tartaric Acid. By 
E. Satxowsk1 (Pfliiger’s Archiv., vi, 209). 


THE author finds that the amount of potash in urine cannot be exactly 
determined by weighing the precipitate produced by tartaric acid, as 
this precipitate contains varying quantities of ammonium tartrate and 


traces of sodium, and occasionally of phosphoric acid. 
T. L. B. 


Estimation of Urea and Chiorides in Urine containing 
Potassium Iodide. By E. Satxowsk1 (Pfliiger’'s Archiv. f. 
Physiologie, vi, 214). 


WHEN a solution of urea containing potassium iodide is titrated by 
Liebig’s method, a yellow colour with sodium carbonate is observed 
long before all the urea is precipitated. In presence of sodium chloride, 
however, this is not the case, and the titration may be readily effected, 
provided the solution contains less than 3 parts of potassium iodide to 
10 of urea. The final reaction occurs with seven-tenths of a c.c. of 
mercury-solution less than it would otherwise do. The urea in a urine 
and baryta mixture containing potassium iodide can also be readily 
estimated, but its presence makes the process somewhat more difficult 
and the final reaction occurs a little too soon, occasioning an error of 
about 5th per cent. If exact results are desired, it is advisable first to 
precipitate the urine with silver-solution, as recommended by Hoppe 
and Neubauer. The estimation of chlorides in such urine is also some- 
what inexact. The best method of avoiding error is to evaporate 
10 cc. of urine with potassium nitrate, incinerate, dissolve in water, 
acidulate with sulphuric acid, and remove the iodine by agitation 
with carbon bisulphide. If the nitrous acid formed during fusion is 
not sufficient to liberate all the iodine, a little red nitric acid or potassium 
nitrite is to be added. The aqueous solution is neutralised with sodium 
carbonate, evaporated, and lastly titrated with silver solution. The 
results are generally a little too low, but are quite serviceable. If 
great exactness is not required, and the quantity of potassium iodide 
is small, it may be neglected. 
s. de B. 


Detection of Iodine in the State of Potassium Iodide in Urine. 
By Dr. PreLioeero (Gazzetta Chimica Italiana, ii, 75—78) ; also by 
by C. Grannerti (ibid., 253—257). 


In 1870 Dr. Pelloggio published a new method of detecting iodine in 
the state of potassium iodide, namely, by subjecting the liquid under 
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examination to the action of an electric current, after addition of starch- 
paste and slight acidulation with sulphuric or hydrochloric acid. This 
method was applied to the detection of iodine in urine by Campani, 
who found it to be inferior in delicacy to the method of testing with 
bromine-water with addition of starch or of carbon bisulphide (see last 
volume of this Journal, p. 1084). 

Pelloggio, in the paper above referred to, describes experiments on 
the detection of iodine, both in normal urine to which potassium 
iodide had been added, and in the urine of patients to whom potassium 
iodide had been administered, from which he draws the following con- 
clusions :— 

1. That for the detection of iodine in urine, the method with carbon 
bisulphide and bromine-water is not so delicate as that with bromine- 
water and starch. Moreover, the former method is not to be depended 
upon, because it is next to impossible to hit the exact quantity of 
bromine-water required to develope the red coloration without again 
destroying it; and lastly, it is incapable of detecting very minute 
quantities of iodine in urine. 

2. That the method with bromine-water and starch, though more 
delicate than that with carbon bisulphide, is inferior to that which 
consists in the use of starch-paste, hydrochloric acid, and the electric 
current. 

5 eubic centimeters of urine containing 0°05 gram of potassium iodide 
having been diluted with somewhat more than a five-fold quantity of 
water, and the liquid being divided into two equal portions, one portion 
treated with starch-paste and a drop of bromine-water did not give 
any blue coloration, whereas the other portion mixed with starch-paste 
and hydrochloric acid and electrolysed, exhibited a number of slender 
filaments of iodide of starch. 

3. That these reactions are less delicate in iodised urine than in the 
pure solution of potassium iodide, because the urine contains a sub- 
stance, namely urea, which interferes with them. Hence the colour 
disappears on agitation, but reappears on further addition of bromine- 
water. 

The superior delicacy exhibited, according to Pelloggio, by the electro- 
lytic method, is attributed by him to the circumstance that the current 
likewise acts on the urea in such a manner as to prevent its action on 
the iodide of starch. 

A still more delicate test for iodine in presence of urea is, however, 
afforded by nitromuriatic acid and starch-pasie, the nitromuriatic acid 
decomposing the urea with formation of nitrous products, and at the 
same time furnishing the chlorine required to decompose the potassium 
iodide. With this reagent a distinct blue colour is produced with 
three drops of iodised urine containing 0°00016 grm. of potassium 
iodide, and dissolved in 12 cub. cent. of water (Pelloggio). 

The relative delicacy of these tests has also been examined by 
Giannetti, who has arrived at results opposite to those of Pelloggio. 
Operating on 5 cubic centimeters of urine containing 0°05 gram of 
potassium iodide, and diluted with various quantities of water, he 
obtains the results given in the following table :— 
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2 7 4 g 4 Reactions. 
o lee 8] SEE 
SS laael gas rs With carbon 
Experiments. w2 12368) 33 - | With starch- : 4 
periments . e S 2 5 BES paste and — 
= =e @| sce bromine- b — 
eo » % oo water. noon 
1. Normal urine........ 50 ¢.c. gram | 
Potassium iodide. . 0°05 grm. 5 c.c. | *005 Very deep. Very d 
2. Urine of the first ies —e i ait 
experiment.. .. _ | 
Distilled water ...... 25 c.c.| 1:5 | 5 .c. | 0008333 | Deep. Deep. 
3. Urine of the second — 
experiment ...... esta 
Distilled water...... 5 cc.|1:11 | 5 cc. | 00041666 Very plain. Deep. 
4, Urine of the third "— 
experiment ...... = 
Distilled water ...... 5 e.c.| 1: 23 | 5 ¢.c. | 00020833! —~Pilain. Vv lai 
5. Urine of the fourth]. | . — 
experiment...... pan | 
Distilled water ...... 5 ec.|1: 47 | 5 c.c. | 00010416 | Weak colour. Plain. 
6. Urine of the fifth] , | 
experiment ...... _ 
abe Very percep- 
Distilled water ...... 5 c.c.| 1:95) 5 ce 00005208 | Nothing. { tible” oe 
| colour. 


From these experiments it appears that the reaction with bromine- 
water, with addition either of starch-paste or of carbon bisulphide, is 
more delicate than the electrolytic method, inasmuch as it gives distinct 
colorations with the iodised urine, diluted in the one case with 47, and 
in the other with 95 volumes of water, whereas, according to Pelloggio’s 
statement, the limit of the electrolytic reaction appears to be reached 
when urine containing the same proportion of potassium iodide is 
diluted with somewhat more than five times its bulk of water. More- 
over, the reaction with bromine.and bisulphide of carbon appears to be 
the most delicate of all. 

The following are the conditions most favourable to success in these 
experiments :—The undiluted urine (5 c.c.) containing the potassium 
iodide in the proportion above-mentioned, requires eight drops of satu- 
rated bromine-water to produce the red coloration with carbon bisulphide, 
and six drops to produce the blue colour with starch-paste ; a somewhat 
larger quantity deepens the colour, a large excess destroys it. By 
diluting the urine more and more, a point is at length reached (Experi- 
ments 5 and 6) when a single drop of the bromine-water is too much, 
and destroys the reaction ; but by diluting the bromine with four or five 
times its volume of water, and adding the liquid drop by drop, the 
reaction soon shows itself. Strong agitation interferes with the 
reactions, especially when the proportion of potassium iodide is small ; 
but by gentle agitation fine colorations are obtained ; this indeed is an 
essential condition for obtaining a delicate reaction with bromine and 
bisulphide of carbon. 
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When the experiment is made with undiluted urine, a considerable 
quantity of bromine-water is required to obtain the reaction, either 
with starch-paste or with carbon bisulphide. This fact was observed 
by Pelloggio, who attributed it to the presence of urea (see above). 
Giannetti also finds that urea destroys the colour of iodide of starch, 
but that urine destroys the colour of this compound more quickly 
than it would be destroyed by the corresponding quantity of pure urea 
in aqueous solution. Stale urine gradually loses the power of decolor- 
ising the iodide of starch. The colour produced by bromine with 
sulphide of carbon is also destroyed by pure urea and by fresh urine, 
but not quite so quickly as that of iodide of starch. 

Lastly, Giannetti has compared Pelloggio’s reaction with nitro- 
muriatic and starch-paste with that obtained by the use of bromine- 
water and carbon bisulphide, and still finds that the latter is the most 
delicate test hitherto proposed for the detection of iodides in urine. 

H. W. 


Estimation of Nitrobenzene in Bitter Almond Oil. By 
E. BovurGoin (Bull. Soc. Chim. [2], xviii, 113). 


THE method given at page 843 of this volume is adapted only for a 
qualitative examination, but the following process furnishes 90 per cent. 
of the nitrobenzene in a fit state for weighing. 5—10 grams of the 
essence are agitated in a wide-mouthed flask, with 20—40 c.c. of con- 
centrated solution of acid sodium sulphite, and then treated with 
ether. The solution is filtered quickly, evaporated to dryness, and the 
residue of nitrobenzene is weighed. 


B. J. G. 


New Method of Detecting Fuchsine. By G. Rome: (Gazzetta 
Chimica Italiana, ii, 81). 


Casaui’s method, which consists in adding ammonia to wine, or other 
liquid supposed to contain fuchsine, and taking up the rosaniline 
with ether, is not applicable when but a small quantity of the colouring 
matter is present. One-tenth ofa milligram in 100 c.c. may be detected 
by agitating the suspected liquid with its own volume of amylic alcohol, 
when the latter will be tinted a beautiful red if fuchsine be present. In 
the case of wine, the natural colouring matter must first be precipitated 


with basic lead acetate. 
B. J. G. 


Behaviour of Alkaloids towards Sugar and Sulphuric Acid. 
By R. ScunerpeEr (Pogg. Ann., exlvii, 128—132). 


Morphine is at once coloured a beautiful purple-red, when a small quan- 
tity of a mixture of the base (or its salts) with 6 or 8 parts of sugar is 
treated with concentrated sulphuric acid. No browning of the sugar is 
observed. The colour lasts for }-—} hour, then gradually becomes blue, 
violet, dirty blue-green, and lastly dirty yellow. ‘l'his series of colours 
can be rapidly produced by adding a little water. 000001 gram can 
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be clearly indicated by this reaction. Dilute solutions of morphine 
are to have about as much sugar added as will dissolve in them, and 
then to be brought in contact with sulphuric acid, when a beautiful rose- 
red zone will develope itself where the two liquids meet. 

Codeine closely resembles morphine, except that the reaction succeeds 
best when the sulphuric acid is not the most concentrated. Codeine is 
distinguished from morphine by being readily taken up by chloroform 
from an alkaline solution. 

Aconitine, for which there are no good chemical tests, is coloured a 
beautiful rose-red, soon becoming dirty violet and brown. The aconitine 
is to be stirred with a drop of sulphuric acid, and then a drop of con- 
centrated sugar-solution brought in contact with it. There is a certain 
degree of resemblance between the reactions of aconitine and those of 
morphine and codeine. It is distinguished, however, from them by 
Dragendorff’s process for separating the alkaloids ; codeine and aconi- 
tine are taken up by benzene from an alkaline solution, but not 
morphine ; aconitine is quite insoluble in water ; codeine dissolves easily, 
especially in hot water. 

Delphinine, intimately mixed with a drop of sugar-solution on a 
porcelain plate, gives also a characteristic reaction, when a small drop 
of sulphuric acid is dropped into the middle of it. The acid becomes 
yellow, then yellowish-brown with a dirty green border, and on addition 
of a small drop of water, assumes a magnificent green colour, which soon 
passes into a dirty green, and then into brown. 

The behaviour of narcotine, narceine, cinchona-bases, strychnine, brucine, 
atropine, colchicine, emetine, and picrotoxine is not characteristic. 


E. D. 


New Quinimetric Process. By P. Cartes (Bull. Soc. Chim. [2], 
xviii, 98—100). 


TuE following quinimetric process is found to be accurate, simple, and 
rapid, and superior, therefore, to any hitherto recommended. 

- An average sample of the bark is powdered and sifted ; 20 grams of it 
are mixed with 6 or 8 of slaked lime in 35 of water; the mixture is dried 
at a gentle heat, and transferred to a percolator; chloroform (about 
150 grams) is added in successive portions till the bark is exhausted ; 
the last portions of chloroform are displaced by water; the chloroform 
is then evaporated, and the mixture of alkaloids and cerev-resinoids is 
treated with dilute sulphuric acid (1 in 10) ; the acid sotution is passed 
through a very small filter, then brought to the temperature of ebullition, 
and rendered only faintly acid in reaction by the addition of ammonia- 
water. In consequence of its complete insolubility in solution of ammo- 
nia sulphate, the sulphate of quinine is thus completely precipitated, 
and forms when cold a white crystalline cake. It is drained on a small 
filter, its mother-liquor is displaced by a few drops of water, and it is 
then pressed, dried, and weighed. It is better to dry it thoroughly at 
100°, and allow afterwards 12 per cent. for the water of crystallisation 
thus lost. The other alkaloids remain in solution; they can be pre- 
cipitated, weighed, and identified by the action upon them of washed 


ether. 
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Test experiments made upon artificial mixtures of the alkaloids 
gave very satisfactory results, with the exception that they showed 
that when the cinchonine exceeds the quinine in quantity, some of it 
may be precipitated along with the quinine, so that the sulphate of 
quinine must in this case be recrystallised. 
E. D. 


On Opium Extract and the Examination of Opium. By E. Heinz 
(Arch. Pharm. [2], cl, 36; Chem. Centr., 1872, 489). 


On Ziegler’s Method of Albumin Estimation. By Dr ConincKk 
(Chem. Centr., 1872, 381). 


ZinGLER’s method of estimating the values of different varieties of 
albumin consists in dissolving 20 grams of the substance to be examined 
in 01 litre of water, straining through a sieve, taking up 10 c.c. of 
clear liquid, and coagulating by a boiling 20 per cent. alum solution ; 
the appearance and volume of the coagulum are noted, and then it is 
washed, dried, and weighed. 

De Coninck finds that the process yields albumin containing not 
more than 1 per cent. of alumina, and is sufficiently accurate for the 
purposes of the calico-printer, although it does not yield the total con- 
tents of albumin. The presence of gum binders the precipitation of 
the albumin, but that of dextrin does not: thus the author found the 


following numbers :— 


, 80 parts albumin, | 70 parts albumin, | 60 parts albumin, 
Albumin alone. 20 , gum. 30 ,, gum. 40 ,, gum. 
Albumin found, 1°58 1°‘10 0°90 0°60 
Ditto taken, 1°58 1°26 2 0°35 
a Albumin 50. |Albumin 80. |Atbumin 60.|Albumin 50.| Albumin 40. 
. * | Dextrin 10. | Dextrin 20. Dextrin 40. | Dextrin 50. | Dextrin 60. 
at oheneng 1°21 1:07 0-90 0°75 0°32 
— on 122 1:08 | 0°80 0-68 0-41 
C. R. A. W. 


Technical Chemistry. 


Separation of Sulphur from Sulphuretted Hydrogen. By W. 
WELDON (Dingl. Polyt. J., cev, 74). 


Tue sulphuretted hydrogen is allowed to act on iron and manganese 
oxides suspended in water, air is then let in; and this treatment is re- 
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peated until a considerable amount of sulphur is obtained, which is 
then separated, 

The soda waste of the soda-manufacturer, decomposed by means of 
carbonic acid, furnishes the sulphuretted hydrogen, sodium carbonate 
being at the same time formed. 

M. M. P. M. 


The Use of Calcium Sulphite in Breweries. By Victor 
GRIESSMAYER (Dingl. Polyt. J., ecv, 77). 


THE calcium sulphite is prepared by passing sulphur dioxide gas into 
water, in which powdered marble is suspended, until a clear solution is 
obtained. 

If the casks have a smal] quantity of this solution (1 part to 
1000 parts of beer), poured into them before the beer is put in, all 
souring is prevented; and even if the souring has set in, it is stopped, 
unless it has gone too far, by this solution. 

M. M. P. M. 


New Process for the Manufacture of Potassium Iodide from 
the Mother-liquors of Kelp. By E. Sonsrapr (Chem. News, 
xxvi, 183). 


THIs process consists in converting the alkaline iodides contained in 
the mother-liquors from kelp into iodates, first precipitating all sul- 
phuric acid from the liquors by barium solution, in which process all the 
silica is also thrown down, together with other impurities. The filtered 
mother-liquor is then boiled down and fused to destroy organic matter. 
The fused mass dissolved in water is rendered alkaline by addition of 
caustic or carbonated alkali, in the proportion of 5 molecules of caustic 
alkali and 10 molecules of carbonate for each atom of iodide contained, 
for all but the last of the under-mentioned processes. 

The iodic acid is precipitated by a soluble barium salt, and the pre- 
cipitate heated with solution of potassium sulphate, which gives potas- 


“gium iodate in solution. This solution is dried down, the residue is 


fused, and the fused potassium iodide thus obtained is dissolved and 
crystallised. 

For the conversion of iodide into iodate the following processes are 
employed :— 

(1.) Chlorine is passed through the liquid till all the iodide is trans- 
formed into iodate, but no longer. . 

(2.) Solution of a permanganate is added until a slight permanent 
red coloration remains. The liquid is separated from the manganese 
precipitate, and the latter may be furnaced with soda and nitre to re- 
cover the permanganate. ; 

(3.) An electric current is passed through the dilute solution, the 
electricity being most economically obtained from electro-magnetic 
machines worked by water power. 

(4.) The purified mother-liquor is evaporated to dryness, with addi- 
tion of an atom of an alkaline chlorate for each atom of iodate present. 
The mixture is then cautiously heated below redness until the iodine is 
converted into iodate. 
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After separating the iodic acid, the bromide remaining in the mother- 
liquor may be converted into bromate by either of the processes (1) or 
(4), and potassium bromide obtained by the same methods as used for 
obtaining potassinm iodide. . 

Processes (2) and (3) are not applicable to the formation of 
bromate. 

W. S. 


The Chili Saltpetre and Iodine Industry of Tarapaca. By R. 
W aGner (Dingl. Polyt J., cev, 75—76). 


In a district of about a square mile there are eleven establishments, 
producing together 6150 centners of saltpetre per day. (A centner 
= about 1 ewt.). 

The establishment nearest to Iquique is about 30 English miles 
distant from that port, and is about 3,000 feet above the sea level. 
A railway is being constructed to connect the saltpetre districts with 
Tquique. 

The percentages of sodium nitrate in the raw mineral vary from 
77°9 to 36°8, and sodium chloride from 32°02 to 12°90. 

In 1 litre of the mother-liquors the amounts of iodine vary from 4°8 


to 2°3 grams. 
M. M. P. M. 


Contribution to the History of Glass Manufacture. By E. 
Sreawart (Dingl. Polyt. J., eev, 89—55). 


Tue first part of this paper is historical. The author then shows, by 
analyses of a number of specimens of window glass, that the composition 
of the best glass for this purpose is expressed by the formula, 
Na,0.CaO0.6SiO,. In such a glass the proportion of silica to lime 
and soda is as 1: 0°325. In good glass, this proportion may vary from 
that just stated to 1: 0°365; but even with the proper proportion of 
constituents, if great care be not taken in regulating the heat of the 
glass oven, an inferior glass will be formed. 

The author investigates the action of the atmosphere and rain on 
glass, and the changes produced in it when it has remained for some 
time under ground. His results have been already forestalled by 
others. 

When the panes of window-glass are being made smooth, one side of 
them is exposed to a higher temperature than the other; on this—the 
upper surface—the sulphuric acid (which is generally present) acts, 
sulphates of the alkalis being produced, which are partially washed 
away by the water used in cleaning the glass. A plate of window-glass 
placed in a moist room soon became covered on its upper surface with 
a crystalline incrustation, no such incrustation being visible on the 
under surface, that is, on the part less exposed to the heat of the oven 
when the plate was rolled out. 

A plate of glass which tends to become thus incrusted by atmospheric 
influences will be rendered dim and opaque by a half-hour’s exposure to 


a mixture of 16 parts calcium fluoride, 120 parts water, and 1°5 part 
41.2 
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sulphuric acid of 66° Baumé. In the latter- part of his paper the 
author examines the results of the investigations of Pelouze, Dumas, &c., 
concerning devitrified glass. 

M. M. P. M. 


On Superphosphate. By A. Mittor (Bull. Soc. Chim. [2], xviii, 
13—21). 


ARDENNES coprolites, when treated with rather more sulphuric acid 
than is necessary to convert the tribasic into monobasic phosphate, 
harden into a compact mass. They have not, therefore, been much 
used, unless when mixed with some other phosphate. Millot finds, 
however, that this hardening does not take place when for 100 Ard- 
ennes coprolite, 60 of sulphuric and 15 of hydrochloric acid are used. 

If a phosphate has not been finely ground, a portion of the calcium 
carbonate is left unacted upon. By the time such manure is dry, this 
carbonate reacts with the free phosphoric acid, and dicalcic phosphate 
isformed. This change is one cause of “ reduction” or retrogradation. 
The author concludes from his experiments—(1.) That ‘ reduction ” 
also takes place when tribasic phosphate is left unacted upon by the 
acid: the reduction ceases when the drying of the manure in the air is 
terminated, and may be prevented by keeping it moist. (2.) During 
drying, the ferrous oxide is transformed into ferric oxide, and combines 
with the free phosphoric acid, this being another cause of the formation 
of reduced phosphate. (3.) The portion insoluble in water, after 
drying, if excess of sulphuric acid has been used, is a mixture of ferric 
and dicalcic phosphate. (4.) If all the tricalcic phosphate has been 
attacked the first day, the only reduction that then takes place, if the 
temperature is kept below 40°, is due to iron. 

B. J. G. 


Arsenic from Alkali Works. By H. A. Smirn (Chemical News, 
xxvi, 176). 


Some time ago the author published the results of several analyses of 
the amounts of arsenic contained in different species of pyrites, and in 
several of the products in the manufacture of which the acid was em- 
ployed. He carried his analyses as far as the carbonate of soda, in 
which no arsenic was fuund. He now endeavours to show that the 
arsenic also escapes into the air. 

When the salt used for the production of hydrochloric acid is treated 
with sulphuric acid containing arsenic, this becomes converted into 
the trichloride. This compound is said to be completely decomposed 
by contact with water, so that after passing along with hydrochloric 
acid gas through the condensing towers, it would scarcely be expected 
that any traces of the arsenic originally present would be found in the 
escaping gas. 

This is, however, the case, a certain quantity of the arsenic trichlo- 
ride escaping the action of the water in the condensing towers, and 
passing along with a very small proportion of the hydrochloric acid gas 
to the chimney. 
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A deposit found in the flue leading from the salt-cake furnace to the 
condensing towers, the coke contained in the towers themselves, the 
gas in the flue leading to the chimney, and the smoke escaping to the 
chimney were all analysed, and found to contain arsenic. 
Arsenic 
trioxide, 
per cent. 
Flue deposit, mean of 9 determinations ..........+.+.+ 43°44. 
Coke from condensing towers, mean of 3 determinations 2°986 


Air in the flue passing from flue to chimney, rate 31°722 cubic fect 


per hour, mean of 12 determinations. 
Arsenic trioxide, 


grains. 
Per 1,000 cubic feet .......... 0°158 
Pe Ps cccacdstecesssdvess 5°012 
BWP GE 465 Sesccscocccdseds 115°134 


Air taken about 10 feet from bottom of chimney. 


grain. 
Mean of 9 determinations per 1,000 cubic feet .. 0°086 


The arsenic probably escapes either as arsenious acid, or as arsenic 
trichloride ; if as the latter, it is ultimately transformed into the former, 
thus :— 

2AsCl; + 3H,0 = As.0; + 6HCI. 
W. S. 


Electrotype. By Prof. Hzeeren (Dingl. Polyt. J., eciv, 487). 


Tue employment of graphite with gypsum and gutta-percha moulds 
causes much trouble and loss of time, because the graphite must be 
rubbed till it assumes a metallic lustre, which, though a matter of no 
great difficulty with smooth even surfaces, is very troublesome when 
irregularities occur. Better results are obtained when the gypsum 
mould, soaked in wax, is thickly covered over with a mixture of 
silver nitrate solution supersaturated with ammonia and alcohol, and 
the mould exposed to the action of sulphuretted hydrogen, whereby 
sulphide of silver is formed, which is a good conductor. The free 
ammonia in the solution causes it to adhere more readily to the wax, 
leaving on drying a uniform, unbroken covering of the silver compound. 

When a somewhat powerful current from 4 or 5 Daniell’s elements 
is used, the layer of copper quickly diffuses itself over the whole surface, 
whereas by employing a feebler current, a softer and less friable 
copper is obtained. 

A good method of preparing the solution is as follows :— 

1 gram of lunar caustic is dissolved in 2 grams of water, 24 grams 
of ammonia of sp. gr. 0°960 are added, and then 3 grams of absolute 
alcohol. 


v. &. 


PEE 
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Pyro-gilding as compared with Water-gilding. By J. Baynes 
THompsoON (Chemical News, xxvi, 137). 


WATER-GILDING by means of gold amalgam is not only unhealthy for 
the manipulator, but is applicable only to metals that will amalga- 
mate, and therefore cannot be applied to iron and steel. Pyro-gilding 
is the only method applicable to iron and steel, and even for other 
metals it is superior to water-gilding in cheapness and healthiness, 
and to other methods in results. The process is as follows :—After 
the article has been thoroughly cleaned, the first coating of gold is 
put on, which to all appearance is a perfect coating, but when it has 
passed through the furnace, if the article be of steel or iron, the gold 
has disappeared into the steel, &c., which appears just slightly tinged 
with yellow. The process is repeated a second and third time, when 
the coating comes out of the furnace as brilliant as when it went in, 
and this is the test that the gilding is complete. For gilding, nothing 
further is required but a good hard burnishing, but for any special 
purpose, as many more coatings may be put on as may be deemed 


necessary. 
J. B. 


Plating with Aluminium. By CLemens WINKLER (Chem. Centr., 
1872, 347). 

Arter a long preface, the author says that plating with aluminium 

cannot be effected either by electro-deposition or by rolling out a 

metal to which a sheet of aluminium has been soldered. The brittle- 

ness of the alloys of aluminium is the preventing cause in the second 


case. 
C. H. G. 


Estimation of the Temperature of the Combustion-zone of 
the Blast-furnace. (Chem. Centr., 1872, 351.) 


A criticism directed to show that the estimations of temperature in 
the blast-furnace as made by Bell, Tiinner, Akermann, &c., are not 
decisive, since these observers left out of account, or were unable to 
measure, many features which are required for an accurate deter- 
mination. Among other points, there is instanced the heat required 
to decompose the water vapour of the blast, the uncertainty as to the 
proportions of carbonic acid and carbonic oxide in any given section ; 
the heat required for the reduction of silicium, &., &c. 
C. H. G. 


Danks'’s Puddling Furnace. By P. Tiinner (Chem. Centr., 1872, 
327). 

By the rotary puddling furnace there is not only a quicker, more com- 

plete, and cheaper puddling effected than in the hand-worked. furnace, 

but a more complete separation of the phosphorus is brought about. 

The more complete separation of the phosphorus depends upon the 

fact that pure rich iron ores are used for fettling the furnace. To 
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every 600 pounds of pig, 650 to 670 pounds of puddled iron are 
added, and 80 to 100 pounds of iron at least are reduced from the ore 
which forms the furnace lining. According to Danks’s statement, 
about 50 per cent. of the iron contained in these pure fettling ores 
should be obtained. From the above it follows that for every charge 
made, about 100 pounds of iron from the ores is carried away in the 
slag, and since the ores contain, or should contain, but little silica, 
and the pig can contribute but a small quantity, this slag is very basic, 
and rich in iron. Its composition is undoubtedly much altered by 
the many further additions of squeezer and puddle-slag; but the 
furnace lining, with which the iron during every agitation is being 
brought into contact, continually offers a prevailing oxidising surface 
of ferric oxide. The separated phosphorus can pass into the slag only 
as phosphoric acid, reducing a portion of ferric oxide, and combining 
with another portion of ferrous oxide. It has long been known that 
the passing of the phosphorus into the slags occurs only in the case 
of those very rich in iron. In any other form of the process it would 
be difficult, or at all events too costly, to use oxide of iron in such 
quantity and of such a degree of purity to separate the silica and 
phosphorus, as is done in the case of Danks’s puddling-furnace lining. 
As it is, these impurities may indeed be looked upon as useful, since 
they contribute to the increased yield of puddled iron. 
W.S. 


Dephosphorizing Puddling Process for the Preparation of good 
Bar Iron from Phosphorized Pig. By Tu. Scurerrer (Dingl. 
Polyt. J., eciv, 482). 


Tue chemical agents employed in this process are calcium chloride and 
sodium chloride. These two chlorides are fused together in about 
equal proportions, and the fused mass constitutes the dephosphorizing 
mixture. Calcium chloride alone would not be sufficiently active, and 
sodium chloride would be too volatile to produce any effect. The 
presence of other metallic chlorides, as, for instance, manganese, iron, 
and magnesium chlorides, must be avoided. In order thoroughly to 
mix this dephosphorizing charge with the metal in the furnace, the 
former is gradually introduced, wrapped up in waterproof paper cases 
each containing about 2 lbs., and the whole is well stirred up. 
The ordinary puddling process requires no other alteration, but it is 
greatly shortened by the powerful dephosphorizing action of this 
mixture. 

It is practically found necessary to employ three times as much of 
the mixture as there is phosphorus present in the pig iron. Thus, for 
a pig iron containing 24 per cent. of phosphorus, in a charge of 

3 ewts., 24 x 33 x 3= 26} ]bs. of the mixture would be required. 
The minimum amount requisite has to be experimentally determined 


for each kind of pig. 


W. S$. 
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Manufacture of Russian Iron Plates. (Chem. Centr., 1872, 
335.) 


Tue iron for this purpose is refined from pig obtained from magnetic 
iron ore, or red and brown hematites, by the use of wood charcoal and 
cold air. The conversion of the pig into wrought iron is effected with 
wood charcoal either in the refining fire or the puddling furnace. The 
iron must be more granular than fibrous, and must contain sufficient 
carbon. 

The apparatus for working consists of one or two pairs of rollers, 
and two kinds of hammer. The plates are again heated in ovens of 
special construction. The rollers should make fifty revolutions per 
minute. The hammers are of wrought-iron faced with steel. Each 
anvil consists of a block of white cast-iron. The iron plates are sub- 
jected toa process of alternately heating to redness and rolling, and 
finally, after heating again, they are well hammered. 

W. S. 


Silicium and Manganese in Steel and Bar Iron. By 
W. Mrazex (Chem. Centr., 1872, 360). 


In working bar iron and steel, considerable quantities of carbon may 
be present, without much damage when the temperature is raised only 
to a red heat, if manganese be also present. Ata white heat the bad 
effects of much carbon or silicium become more apparent, and it is 
here also that the influence of a large proportion of manganese is 
visible. The peculiar characteristics of steel and bar iron are less 
altered by admixture of silicium or carbon than of sulphur or phos- 
phorus. Carbon is, however, more hurtful than silicium. The im- 
provement which the presence of manganese brings about in these 
irons may, the author says, depend on the power of the manganese to 
combine with the silicium, and thus to increase the relative quantity 
of free metallic iron; it increases also the power of the iron for resist- 
ing heat, because the melting point of manganese silicide is higher than 
that of silicide of iron. 
M. M. P. M. 


Effect of certain Methods of Boiling in the Vacuum-pan of 
a Sugar Factory. By F. Jicinsky (Dingl. Polyt. J., cciv, 
503—508). 

Snows by experiment that boiling to a fine even grain results in a 

larger turn-out of sugar than either boiling “ blank” or to a very 

large grain. 
C. H. G. 


Bye-products of the Manufacture of Starch and Sugar. By 
J. FirtBoGeN (Ann. d. Landwirthschaf; Wochenblatt, 1872, 290). 


Tue residue from the manufacture of potato-starch was fluid, and of a 
feeble acid reaction; it contained 94°8 per cent. of water. The dry 
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substance contained in 100 parts,—albuminoids 6°84, starch 60°66, dex- 
trin 5°22, glucose ‘29, fat ‘51, crude fibre 8°11, non-nitrogenous 
matter undetermined 15°26, and ash 3°11. The ash was quite similar 
in composition to that of the potato. 

The residue left in the neutralization vat belonging to the manufac- 
ture of sugar from starch contained, when dry, about 70 per cent. of 
inorganic matter, chiefly calcium carbonate and sulphate, with about 
10 per cent. of tricalcic phosphate, the residue of the a. _ 


Adaptation of the Solubility of Cellulose in Ammoniacal 
Copper Solution to the Preparation of Waterproof Paper, 
Roofing Tiles, Artificial Wooden Slabs, &c. (Dingl. Polyt. J., 
cciv, 514). 


Ir linen rags or wood saw-dust be fully dissolved in ammoniacal copper 
solution, and the solution then allowed to evaporate to dryness, a semi- 
transparent, brittle glass is left, for which no use has yet been dis- 
covered. But if the action of the solvent be prevented from effecting 
more than a commencing superficial solution, in which the fibres main- 
tain their original form and disposition, remarkable results are ob- 
tained. A sheet of paper, left only an instant in the ammoniacal 
copper solution, and then passed between rollers and dried, becomes 
quite impervious to water, and does not lose its power of cohesion at 
the boiling heat. Two sheets of paper thus treated adhere firmly 
together, and form one piece. By treating a large number of sheets 
of paper in the same manner, artificial boards are obtained. Linen 
pieces thus treated furnish a very elastic material of great cohesive 
strength. Linen and paper may also be treated together, and a mate- 
rial is obtained said to surpass every kind of wood in point of firmness 
and strength. 

Extremely serviceable roofing tiles may be thus made, resisting all 
irregularities of wind and weather. Pipes for conveying water and 
gas, articles of clothing, and even boats, can be constructed with this 
material. 


W.S. 


The Sensibility of Collodion as affected by the Varying Propor- 
tion of Pyroxylin and Iodizing Salts. By HE. Zerrnow 
(Chem. Centr., 1872, 361—362). 


THE author made a number of experiments with carefully prepared 
collodion, from which it would appear that with the same amount of 
pyroxylin a certain addition of iodizing salts increases the sensibility 
of the collodion, but beyond this it rather diminishes this sensibility. 
The limit is 1} per cent. of a solution containing 20 per cent. iodine 
and bromine, in the proportion of 3 parts iodine to 1 part bromine, 
added to collodion containing }, $, or # per cent. pyroxylin. 

The collodions should not contain less than about 4 per cent. of 
pyroxylin, nor should less than 1—1} per cent. iodine-solution, or 
more than about 2 per cent. be added. 


— ——eSVV 
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The raw collodion should be made as thick as possible, and iodised 


so that the product shall contain 1} to 1? per cent. iodine and bromine. 
M. M. P. M. 


Photographic Process with Silver Bromide Collodion. By 
Col. Stuart Wort ey (Chem. Centr., 1872, 328). 


THE emulsion for covering the plate is prepared with 480 parts crude 
collodion, 7 parts anhydrous cadmium bromide, 30 parts uranium 
nitrate, and 18 parts silver nitrate. To purify the uranium salt, a 
portion is dissolved in 2 parts of ether, and the solution allowed 
to stand two hours, when the water of crystallisation is found collected 
at the bottom of the flask. For the preparation of the emulsion, the 
ethereal supernatant liquid is taken. If the solution is not acid, one 
or two drops of nitric acid are added to every 30 grams. It is important 
that a good collodion wool be employed, some kinds giving a collodion 
which is useless for this emulsion. A strongly alkaline developing solu- 
tion is used; the uranium salt assists the developing solution ener- 
getically, and acts very favourably in this respect. The work-room 
must be lighted by a decidedly orange-coloured light, that used in the 
wet process heing insufficient in the emulsion process. 

For developing, the following solution is made :—To 1 ounce of water 
and alcohol are added 20 drops of pyrogallic acid solution, 40 to 60 drops 
of solution of ammonium carbonate, and 5 to 10 drops of solution of 
potassium bromide ; all these solutions are prepared in the proportion of 
1:5. The ammonium carbonate must be fresh, and not effloresced, 
and the pyrogallic acid of best quality. 

The emulsion is poured on the plate, and, after solidifying, the layer 
formed is washed with water, and exposed to the light in the wet con- 
dition. The developing solution is immediately poured on, whereupon 
the picture quickly appears, and is strengthened by addition of more 
ammonia. Further strengthening is effected by repeated application of 


the developing solution. The negatives are complete in every re- 
spect. W. S. 


Illuminating Gas from Bohemian Lignite. By BoprenBENDER 
(Ann. der Landwirth., Wochenblatt, 1872, 348). 

A Gas with an illuminating power equal to that of gas made from 

English coal and paraffin oil, is made at Sudenburg-Magdeburg, from 

Bohemian lignite, with a saving of from 25 to 33 per cent. in price. 

The addition of } to } lb. weight of coal to the lignite improves the 

coke, and does not injure the gas. — 


New Method for the Preparation of Alizarin from Para- 
naphthalene, Anthracene, or their Homologues. By C. 
GiRrarD (Bull. de la Soc. Ind. de Mulhouse, xlii, 54; Ding]. Polyt. 
J., eciv, 490). 

Tue product is employed which distils between 290° and 360°, and . 

after being purified by distillation and pressure, the substance which 


; 
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passes over between 300° and 335° is collected. This mixture is treated 
with potassium chlorate and hydrochloric acid, so that it is converted 
into tetrachlorinated products. These tetrachlorinated substances are 
oxidised either by nitric acid in the water-bath, or by a metallic oxide 
(red or brown oxides of lead), and sulphuric or acetic acids. In the 
first case, a mixture of dichlor-anthraquinone and chloride of chloroxyan- 
thranyl was obtained. These substances were treated in presence of a 
metallic oxide (zine or cupric oxide, or litharge), with an alcoholic 
solution of sodium acetate. The metallic oxide removes the last atom 
of chlorine from the sodium chloroxyanthranilate, and converts it like 
the dichloranthraquinone into alizarin. 

The purification is effected by means of benzol, petroleum, &c., which 
dissolve out the foreign matters, and by successive precipitations from 
the alkaline solutions by mineral acids. The foreign matters may also 
be separated by means of a little alum, when it is necessary to work 
with neutral potash or soda salts. “— 


Anthraflavic Acid. By Branpr (Dirgl. Polyt. J., eciv, 513). 


HirHerto the yellowish shade of red, which is obtained with certain 
artificial alizarins of commerce, has been attributed to the presence 
therein of a yellow substance, which comes from the anthracene, and 
has been called anthraflavic acid. 

A quantity of anthraflavic acid was procured from Messrs. Gessert 
Brothers, of Elberfeld, and after a series of experiments, it was found 
that this body (mono-oxyanthraquinone of Liebermann, anthraflavic 
acid of Schiinck) possesses no colouring power at all. It not only 
does not colour alumina and iron mordants, but does not turn the 
alizarin-alumina lake yellow. On the contrary, it communicates a 
bluish tinge to the red, and makes the shade appear muddy. 

Additions of anthraflavic acid were made in the case of reds from 
artificial alizarin, and from madder extract, when invariably it was 
found that the shades so obtained were less beautiful and less intense, 
and that they were tinged bluish. 

The conclusion arrived at is that the yellow tinge, obtained with 
reds from “ artificial alizarin for red,” is due to a modification of the 
alizarin itself. This modification can be obtained by various treatments, 
but it is not anthraflavic acid. 


W. S. 


Colouring of Tinfoil. (Dingl. Polyt. J., cciv, 512.) 


VARNISHED tinfoil is much used, especially by confectioners and others, 
for wrapping up their wares. 

Springmihl’s coloured resin-solutions (aniline lakes) for colour- 
ing tin-foil, did not succeed as was expected, as they did not form 
a uniform coating, and were too frail to withstand the bending and 
folding of the tinfoil. On small surfaces the aniline lake gives a 
splendid coating, which is sufficiently durable if the tinfoil be used to 
cover, and not to wrap up. 
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The oldest, most serviceable, and with some modifications the simplest 
method, has this disadvantage, that the coating is soluble in water. 
Isinglass used to be employed as the fixing material, but soon gave 
place to the white gelatin of commerce. The tinfoil is laid on a flat 
glass plate, and fastened down with water, so that every part adheres 
evenly to the glass. It is then carefully smoothed out with a smooth 
stone, and the coleured gelatin solution is poured on. The glass plate 
is then gently inclined in all directions, to effect a uniform distribu- 
tion of the solution, and the whole is rather quickly dried. The gelatin 
solution is made by dissolving a quantity of clear gelatin in distilled 
water, with the aid of heat, then adding the solution of the colouring 
matter to the required shade. The aqueous extracts of vegetable and 
animal colours used to be employed. ; 

Springmiihl confined himself entirely to aniline colours soluble in 
water, and obtained remarkably good results with both gelatin and 
isinglass. Of gum-arabic and gelatin the latter was found cheapest, 
most durable, and best. Collodion gives an exceedingly uniform, and 
tolerably elastic coating, which, if too thick, does not adhere well, and 
can be removed as a thin skin. A solution of collodion as dilute as 
possible must therefore be used. The tinfoil is warmed a little, the 
coloured collodion solution is poured over it, and the ether is allowed 
to evaporate spontaneously. If a thin layer of gelatin be first spread 
over, and then the collodion be poured on, the coating of the latter 
will adhere all the more firmly. Several other methods described by 
Springmihl for colouring tinfoil gave very unsatisfactory — 


Nicholson- or Alkali-blue on Wool. (Dingl. Polyt. J., eciv, 513.) 


Tue Nicholson-blue differs from all other aniline colours in this respect 
that whereas all others, such as fuchsine, aniline blue and violet, &c., 
are salts of an insoluble base, this alkali-blue possesses a base soluble 
in water, which in combination with acids, forms an insoluble deep- 
coloured salt. This base is colourless or rather only faintly coloured. 
It is necessary therefore in order to obtain an actual colour, to com- 
bine the base already fixed in the fibre of the fabric with an acid, and 
this is accomplished practically by passing the already once treated 
wool into an acid-bath. A quantity of alkali-blue solution in water is 
treated with a borax, soda, or potash solution, and the woollen fabric is 
worked up in the filtered liquid, this being slowly heated almost to 
boiling. The piece is then rinsed in water, and then passed into a warm 
acid-bath (sulphuric acid), when the beautiful blue colour is 
developed. 
This colour is said to be the most durable of all the aniline-blues. 


W.S. 


Dyeing Cotton Fabrics with Aniline Black. By Ju. Persoz 
(Bull. Soc. Ind. de Mulhouse, xlii, 47; Dingl. Polyt. J., eciv, 491— 
496). 

ALTHOUGH it has long been known that by the action of potassium 

bichromate upon certain aniline saJts in concentrated solution, very 


t 
5 
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powerful oxidation takes place, resulting in the production of a rich 
black precipitate, and certain chemists have long endeavoured to make 
this fact practically available in dyeing cottons, they have not hitherto 
been successful. ‘Thus, in endeavouring to dye a piece of stuff in a 
solution of bichromate and an aniline salt, if this solution was very 
dilute the black could not be obtained at all, and if concentrated, it 
was very soon precipitated in the bath. The solution was then cooled 
down to nearly 0°, when another evil made its appearance; for when 
the solutions were sufficiently concentrated for the production of the 
colour, chromate of aniline crystallised out on cooling. These crystals 
getting into the cloth produced spots, and when the influence of the 
low temperature was removed, there was danger of the piece taking 
fire in the neighbourhood of these spots, where a mutual reaction of 
the elements of the chromate was accompanied by considerable rise in 
temperature. 

All the above difficulties the author overcame in the following simple 
way. The solutions, either successively or at the same time, were cast 
in the form of a fine spray upon the tightly stretched cloth by means 
of a horizontal brush to which a reciprocating motion was communi- 
cated in the vertical direction. By this means, although the reaction 
took place very rapidly, the production of the black could not pos- 
sibly occur before the solutions were intimately mixed upon the fabric, 
and the latter was well soaked with the mixture. 

It was now necessary to determine the following points, viz. :— 

1. What aniline salts are most advantageous for the production of a 
beautiful black ? 

2. With what degree of concentration and acidity must they be 
employed ? 

The acetate must not be used, as no black is obtainable with it, 
neither can other salts with organic acids be used, viz., the tartrate, 
oxalate, or citrate, which are either but little favourable to the production 
of the colour, or are dear. The salts best adapted for the purpose 
are the sulphate, hydrochloride, and nitrate. 

It was also found that if a too neutral solution were employed, the 
colour was developed either with great difficulty or not at all. With 
too great acidiiy on the contrary, the black was so rapidly formed 
that the two solutions had not time to mix sufficiently and to pene- 
trate the pores of the cloth; and if a certain degree of warmth were 
employed, there was danger of burning the fibre. 

After trying a number of comparative experiments with the hydro- 
chloric, sulphuric and nitric acid salts, in which the proportion of acid 
employed to form the neutral salts was increased in the proportion 1, 
2, and 3, the following conclusions were arrived at :— 

Istly. The employment of neutral aniline salts must be avoided. 

2ndly. The bi-acid aniline salts, especially the bisulphate, give 
good results. Of the hydrochlorides, the tri-acid salt is the best. 

8rdly. The sulphates give a reddish black, whilst the hydrochlorides 
and nitrates give a black with violet or blue lustre. 

4thly. A mixture of equal volumes of bi-sulphate and bi-hydrochlo- 
ride of aniline gives excellent results. 

5thly. It is necessary to use the potassium bichromate as a tolerably 
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concentrated solution. That used by the author contained not less than 
80 grms. of salt to the litre. It is immaterial whether the bichromate 
be used before or after the aniline salt. 

The method recommended above, gives first a dark green, which 
passes into pure black, when the cloth is washed in water and then 
passed through a hot soap-bath. 

By printing the cloth with resins or fats, previous to dyeing, white 
patterns on a black ground may be obtained. 

Ww. §. 


Removal of Ink-spots from Coloured Fabrics. (Chem. Centr., 
1872, 512.) 
For fabrics which do not admit of the use of oxalic acid, chloride of 
lime, &c., a strong solution of sodium pyrophosphate is recommended ; 
it is rather slow in its action, and old stains resist it for a long time, 
but with recent spots it is always successful. 
H. W. 


Chalks for Marking Cioth, &c. By Masse (Dingl. Polyt. J., 
cev, 77). 


TuEsE chalks—which are of various colours, and are very useful to 
tailors, &c., as the marks made by them on cloth are distinct, and are 
easily brushed off without disfiguring the cloth—are made by rubbing 
up with pipeclay softened by water, ultramarine, ochre, &c., according 
to the colour desired, fusing this mixture in moulds, and drying it in a 
slightly heated room. M. M. P. M. 


Preservation of Beer for Transport by Sea by Velten’s 
Warming Process. By O. Knaxs (Dingl. Polyt. J., eciv, 339—- 
342). 


THE value of this process was put to the following experimental test :— 
Six champagne bottles were filled with the same beer, so that 4°5 centi- 
meters were left in the necks for the corks and air-space. In each 
bottle was inserted an air-manometer, divided into 100 parts, so that 
the course of the fermentation might be measured by the amount of 
pressure exerted. Three of the bottles thus filled, and closed quite air- 
tight, were marked A,, Ao, A;, and then placed in the water-bath, kept 
at the constant temperature of 48°, and allowed to remain a half hour. 
When this temperature was attained, the manometers indicated the fol- 
lowing pressures :—A, = 67, A, = 66°5; from A; the cork was ejected, 
and on re-corking, some air was enclosed, resulting in the formation of 
acetic acid in small quantity (see analyses). The bottles had nearly three 
atmospheres’ pressure to withstand. The three bottles B,, B., and B; 
were placed in a warm room where the temperature in the day was 20° 
and at night 15.° The bottles remained from April 1st to the 18th, 
when the cork of B, was ejected; A,, A;, and B, till the 25th May; 
A, and B; till the 30th June, during which period the manometer was 
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daily observed. It was found that the heated beer did not begin to 
ferment till about the fifteenth day, when a slow fermentation set in, 
which gradually increased, whereas the beer which had not been heated 
began to show decided signs of fermentation on the third day. 

Analyses of the beer at the end of the periods gave the following 
numbers :— 


Aleohol. 7 Sugar. | Dextrin. = — 
I Aj, 25th May, 1871....| 3°7840 | 6°945 | 1°447 | 36729 — /|0°360 
‘ o ” 99 ee+-| 4°4800 | 6°645 | 1°205 | 3°7323 —- 0 °540 
II Az, 30th June, 1871 ...| 3°9120 | 6°833 | 1°323 | 3°9114 —— 0 °1604 
* | Bs, * 9» «ee-| 3°9405 | 6°304 | 1°108 | 2 7994 | 0°072 |0°504 
B,, 18th April, 1871 ...| 4°068 6 °823 | 1°330 | 3°9564 — |0°2664 
A3, 25th May, 1871....| 3°689 | 7°024 | 1°548 | 3°9169 | 0°012 |0°288 
OD rgnpheccnnd sone nwes 4°276 6°536.| 1°107 | 3°5721 —_— 0-162 


C isa sample of beer which had lain bottled in the cellar. The 
formation of acetic acid is evidently due to the admission of air, and 
indicates the importance of perfect air-tight closing in preserving 
beer. The smaller quantity of alcohol and lactic acid, and larger 
quantity of sugar and dextrin contained in A than in B, testify to the 
efficacy of this warming process. The taste of the samples A was also 
exceedingly favourable to the process, being undistinguishable from 
samples which were taken from the cellar, and had been kept in ice. 

The contents of the bottles marked B were tasted, and found flat and 
decidedly inferior to the former. When the beer is heated, the carbon 
dioxide is liberated under pressure, and on cooling, the beer remains 
flat, whilst the carbon dioxide remains under considerable pressure in 
the necks of the bottles. Fermentation again setting in, the more 
rapidly the warmer the situation, the beer gradually becomes again 
impregnated and regains life. 

W. S. 


Metallurgy of Manganese. By Huco Tamm (Chemical News, 
xxvi, 111). 


Dermoy’s Puddle Process (Chem. Centr., 1872, 510). 


Evil Effects of the use of Arsenic in certain Green Colours. By F. W. 
Drarer (Chem. News, xxvi, 29, 40, 52, 90, 102). 


Use of Aniline Colours dissolved in Collodion. By F. Sprinamiint 
(Chem. Centr., 1872, 511). 
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Note on the Stability of Colours fixed on Stuffs in general and on Silk in 
particular, By M. Curvrevut (Compt. rend., xxv, 744). 


On Dyes and Dye-stuffs other than Aniline. By F. C. CALvert 
(Chemical News, xxv, 7, 19, 31, 41, 54, 65, 89, 114). 


Notes on Pepsin and Bismuth, and Elizir of Pepsin and Bismuth. By 
E. Scnerrer (Pharm. J. Trans. [3], iii, 161). 


Processes for distinguishing and separating Silk, Wool, and Vegetable 
Fibres in Miwed Tissues. By E. Kopp (Chemical News, xxv, 
100). 


Use of Dynamite for Blasting. By Goxsin (Dingl. Polyt. J., civ, 69; 
Annales des Mines, 1872, i, 65). 


On Bessemer Steel and Crucible-cast Steel (Tiegel Guss-stahl). (Dingl. 
Polyt. J., cev, 113—118.) 


Contributions to the Technology of Tannins. By R. WaGner (Dingl. 
Polyt. J., ccv, 137—144). 


Endeavours to establish the art of Tanning on a Scientific Foundation. 
By A. Reimer (Dingl. Polyt. J., ccv, 148—169 ; 248—267 ; 358— 
382; 457—484). , 
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Abietene, 392. 

Absorption and fluorescence, relation 
between, 1058. 

Absorption-bands of chlorophyll, 383. 

spectra of chlorine and chloride of 

iodine, 462. 

produced by solutions of ni- 

trogen tetroxide, chlorine. tetroxide, 

and chlorine trioxide, 280. 

— -spectra of the vapours of selenium, 

selenious chloride and bromide, of 

tellurium, tellurous chloride and _ bro- 

mide, of iodine bromide, and of aliza- 

rin, G65. 

-of the vapours of sulphur, 

selenious anhydride, and hypochlorous 

anhydride, 382. 

-spectrum of leaves, 164. 

-spectrum of solid chlorophyll, 159. 

Acenapthene, conversion of ethylene- 
naphthalene into, 700. 

vapour-density of, 295. 

Acetal, derivatives of, 406. 

Acetamide, benzyl-, 1027. 

-chloral, 611. 

Acetate of silver from a photographic 
silver-bath, 271. 

thallious, 988. 

of uranium and cobalt, 401. 

of uranium and copper, 401. 

Acetates, action of lead iodide on some 
metallic, 242. 
— of tolylene 817. 

Acetenyl-benzene, 440. 

Acetic acid, electrolysis of the substitu- 
tion-derivatives of, 484. 

formation of, by oxidation of 

acetylene, 142. 

production of, by alcoholic 

fermentation, 574. 

anhydride, action of, on stannic 

oxide, 813. 

reactions of, with carbohy- 

drates and allied substances, 66. 

tetrachlorinated, formation of, 

by the action of acetyl chloride on 

chloral hydrate, 246. 

ethers of dulcite, 400. 

Acetobenzidine, 503. 

Acetonaphthylamide and some of its 
derivatives, 81. 


Acetone, formation of, by oxidation of 
isopropyl alcohol and of pinacone 
with chromic anhydride, 143. 

transformation of, into hydride of 
hexylene, 409. 

Acetyl-chloral alcoholate, 246. 

-cholesteryl, 808. 

-derivatives of carbo-hydrates, of 
mannite and its isomerides, aud of 
certain other vegetable products, 66. 

Acetylene chlorides, 996. 

constitution of, 231. 

dihydrobromide of, 683. 

oxidation of, to acetic acid, 142. 

series, hydrocarbons of the, 435. 

Acetyl-gallic ether, 820. 

— -oxamate, ethylic, 1091. 

-saccharose, 69. . 

Aciamides, action of phosphorus penta- 
chloride on, 413. 

Acids, action of, on starch, 581. 

and alkalis, reciprocal action of, in 

solution, when separated by a porous 

diaphragm, 460. 

influence of certain liquids in re- 

tarding the action of, upon metals, 116. 

influence of, on the oxygen of 

hemoglobin, 312. 

isomeric, C;H,O3, iodised products 

of, 622. 

organic. See Organic acids. 

new method of synthesis of, 


142. 

two new, from the oxidation of 
sugar, 812. 

Acidulous chalybeate water from Mel- 
rose, 60. 

Aconite alkaloids, 305. 

Acorus Calamus, essential oil from the 
rhizome of, 1. 

Acridine, vapour-density and formula of, 
295. 

Acryl compounds, 1002. 

Acrylic acid, 814. 

—— derivatives of, 689. 

ether, 814. 


Active oxygen, effect of, upon pryogallic 
acid, 703. 

Adamellogranite and the mica contained 
in it, 602. 

Additive compounds, aromatic, 1008. 

Adipic acid, formation of, by oxidation 
of phorone, 1011. 


Aeschynite, composition of, 203. 

Affinities, some cases of the formation of 
chemical compounds by insufficient, 
392. 

Affinity, the phenomenon of, according 
to multiples of common constants, 459. 

Air, atmospheric, composition of, 33. 

in the barracks at Aargau, exami- 

nation of, 515. 

in the neighbourhood of graduation- 
houses for salt evaporation, ozone re- 
actions of, 384. 

—— -pump, a new water, 1067. 

Albite from Harzburg, 52. 

Albumin, decomposition df, by potassium 
permanganate, 252. 

egg, estimation of, 843. 

new derivative of, 1028. 

preparation of, 1103. 

~—— Ziegler’s method of estimating, 
1129. 

Albuminoid matters, conversion of, into 
urea by potassium permanganate, 157. 

and their changes during germina- 
tion, 907. 

Alcohol, allylic, 133, 998, 999. 

anisic, 1095. 

ethylic, action of sulphurie acid on, 

at high temperatures, 605. 

ethylic, influence of, on the tempe- 

rature of healthy men, 310. 

elimination of, 514. 

preparation of absolute, 133, 

methylsalicylic, 1095. 

normal propylic, 998. 

conversion of, into isopropylic al- 
cohol, 236. 

propylic, synthesis of, 234. 

propargylic, 807. 

—— tertiary, formation of a new, 1993. 

thio-isopropylic, 998. 

Alcoholic fermentation. See Fermenta- 


tion. 
— of milk-sugar, 316. 
ferments. See Ferments. 
Alcohol-radicals, determination of the 
number and position of, in an aroma- 
tic hydrocarbon, 438. 
Alcoholic solutions of chlorophyll, effect 
of light on, 161. 
Alcohols of fermentation; researches on, 
886. 
monatomic and hexatomic, forma- 
tion of, from, 433. 
secondary, formation of, from ole- 
fines, 433, 
tertiary, oxidation of, 295. 


Alcarnoco bark, crystalline substance 
from, 299. 

Aldane, 813. 

Aldehyde, acetic, butylene-glycol a nor- 
mal condensation, product of, 397. 
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Aldehyde, acetic, condensation of, with 

separation of water, 615. 
condensation-products of, 612. 
—— higher condensation-products 
of, 617. 


production of, in the electro- 

lysis of sugar-solutions, 578. 

production of, in vinous fer- 

mentation, 574. 

chlorobutyric, 616. 

crotonic, 616. 

isobutylic, 1001. 

Aldehyde-alcohol, note on an, 808. 

Aldehydes, condensed, with elimination 
o” vater, 810. 

compounds of, with phenols, 301, 

493. 

polymeric modifications of, 491. 

Aldol, 808. 

Alizarin, absorption-spectrum of the va- 
pour of, 665. 

artificial, 621, 622. 

printing-colours for, 188. 

formation of, from anthracene, 444. 

new method for the preparation of, 

from paranaphthalene, anthracene, 

and their homologues, 1138. 

secondary colouring matter pro- 

duced in the preparation of, from 

anthracene, 659. 

-sulphonic acid, action of potash 
on, 142. 

Alkali-blue on wool, 1140. 
Alkali, solubility of oxides in, 672. 
Alkaline bases and sulphates, thermic 
researches on the electrolysis of, 110. 
Alkalis and acids, reciprocal action of, in 
solution, when separated by 2 porous 
diaphragm, 460. 

Alkaloids, behaviour «., towards sugar 
and sulphuric acid, 1127. 

compounds of, with bile-acids, 829. 

of opium, physiological action of, 

1107. 

of the Papaveracee, 1028. 

—— transformation of phenol into, 247. 

of yellow lupine-seed, 519. 

Allophane from Dehrn in Nassau, 292. 

Allyl alcohol, combination of, with hy- 
pochlorous acid, 686. 

constitution of, 133. 

cyanide of, 1092. 

oxidation of, 999. 

transformation of, into nor- 
mal propy! alcohol, 998. 

—— cyanide, 1021. 

iodide, action of potassium cyanide 
on, 890. 

— sulphocyanate, a constituent of the 
root of mignonette, 172. 

— ethers, 686. 

Allylene, constitution of, 231. 
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Allylene, hydrobromides and hydrochlo- 
rides of, 393. 

identity of the dihydrobromide 

and hydrobromiodide of, with the hy- 

drobromide and hydriodide of bromo- 

propylene, 683. 

oxidation of, to propionic acid, 142. 

Allylsulphonic acid, 405. 

Aloes, Barbadoes, crystalline principle 
of, 204. 

crystalline principle of, 299. 

Natal, action of nitric acid on, 153. 

new acid from, 489. 

Aloin, 204. 

Alorcinic acid, 489. 

Alpaca, dyeing of, with iodine-green, 
188. 


Alpha-toluic acid, nitration of, 1097. 
Alum in bread, the logwood test for, 923. 
complex, from the hot mineral 

water of the solfatara of Puzzuoli, 226. 

crystallisation of, 188. 

examination of bread and flour for, 
1043. 

Alumina, part which it plays in the 
manufacture of superphosphates, 868. 

and ferric oxide, separation of, 920. 

Aluminium chlorides, commercial, 930. 

—— plating with, 1134. 

Alums, crystalline, dissociation of, 1068. 

— decomposition of by heat, in solu- 
tion, 601. 

Amblygonite, 793. 

from Montebras, 126, 468. 

Amides, action of liquid phosgene upon, 
718. 

— action of B-toluenesulphonic chlo- 
ride on, 148. 

and anilides of succinic acid, rela- 

tions between the, 496. 

new method of preparing, 1020. 

Amido-acetate, phenylic, 144. 

Amido-acids, new, 147. 

Amidobenzene-sulphonic acids, 245, 405. 

Amidobenzoic acid, two new isomeric 
sulpho-acids of, 717. 

Amidocamphoric acid, 147. 

anhydride, 896. 

Amido-carboxamidonitrophenylic acid, 
712. 

Amido-compounds, action of, on chloral, 
611. 

Amido-derivatives, aromatic, direct for- 
mation of, 149. 

Amidodracylic acid, 711. 

Amidonitrochlorophenol, 14. 

Amido-uramidonitrophenylie acid, 712. 

Ammonia, absorption of, from the air by 
humus, 916. 

— assimilation of, by yeast, 641. 

crude, testing of the fitness of, for 


use in manure, 918. 


Ammonia, estimation of, in soluble phos- 
phates by means of calcined magnesia, 
8 


estimation of, in well-water, 1041. 

new and delicate test for, 263. 

presence of, in snow-water, 980. 

—-— process forthe analysisof milk, 1044. 

—— quantities of, evolved from various 
animal fluids by potash and by potas- 
sium permanganate, 646. 

Ammonio-ferrous sulphate, amount of 
combined water in, 1079. 

Ammonio-sodic phosphate, composition 
of the precipitate formed by adding a 
solution of, to solution of calcium 
chloride, 673. 

Ammonium carbonate. See Carbonates. 

and magnesium chloride, composi- 
tion of the crystalline deposit from a 
solution of, 674 

— nitrite, formation of, in combustion 
and in vital processes, 35. 

salts, influence of, on the precipita- 

tion of phosphoric acid by ammonium 

molybdate, 264. 

salts, thermo-chemical researches 

on, 19, 21. 

sulphocyanate, influence of, on 
plant growth, 917. 

Amphioxus, hemoglobin in the plasma 
of, 256. 

Amy] alcohol of fermentation, 888. 

—— —— valerianic acid from, 248. 

—— hydride, normal, 1085. 

nitrite, 1092. 

nitrites, isomeric, 474. 

Amylene, condensation of, 1087. 

constitution of, 434. 

Amylphosphoplatinous ether, 1090. 

Amyl-propargylic ether, 687. 

Analyses in the dry way, application of 
sulphuretted hydrogen to, 841. 

Analysis of salts by the employment of 
voltaic energy, 113. 

spectral, new method of, 1113. 

Anethene, 3. 

Anhydrides, action of phosphorous chlo- 
ride on, 222. 

Anhydrite, formation of, together with 
rock-salt, 126. 

Anilides of the so-called carbohydrates, 
149. 

Aniline, compounds of, with metallic 
iodides, 249. 

conversion of, into toluidine, 1023. 

formation of, from phenol, 248. 

—— new decomposition-product from 
commercial, 502, 1100. 

reactions of, 824. 

solidifying point of, 502. 

lakes, colouring of paper and leather 

with, 339. 


' Aniline-black, 858, 854. 

— — dyeing cotton fabrics with, 
1140. 

—— -blue for printing, 186. 

sulpho-acids of, 717. 

-colours, adulteration of, 939. 

dissolved in collodion, use of, 


1143. 

—— -~-- manufacture of, 1046. 

—— manufacture of, without 

arsenic, 938. 

new method of fixing on 
cotton wool, 340. 

—— —— new process for the valuation 
of, 331. 

—— -oil and aniline black, 338. 

-red, formation of, 822. 

Animal bodies, formation of sulphuric 
acid and urea, and behaviour of tau- 
rine in, 1033. 

cellulose, 309. 

—— charcoal, action of, in sugar-making, 
937. 

organism, storing up of fat in the, 
1031. 

Anisic alcohol, 1095. 

Anisol, benzylated, 703. 

Annelida, hemoglobin in, 256. 

Anniversary meeting of the Chemical 
Society, March 30, 1872, 341. 

Anorthite, relation of, to albite, 51. 

Anthracene, constitution of, 444. 

derivatives of, 139. 

— secondary colouring matter pro- 
duced in the preparation of alizarin 
from, 659. 

Anthrachrysone, 1015. 

Anthraflavie acid, 1139. 

Anthrahydroquinone, 139. 

Anthraquinone, direct oxidation of, by 
potassium hydrate, 484. 

formation of benzoic acid from, 445. 

— reactions and derivatives of, 139. 

vapour-density of, 295. 

— -disulphonic acid, 140. 

Antimonate of sodium, 41. 

Antimonious hydrate, action of phospho- 
rous chloride on, 222. 

hydrate, composition of, 223. 

Antimony blue, a new, 934. 

-compounds, reaction of, .with 

sodium sulphide, 42. : 

contributions to the chemical his- 

tory of, 41. 

crocus of, 42. 

— estimation of, 176. 

— oxychlorides of, 122. 

separation of, from arsenic and 
from tin, 177. 

Apatite, crystalline form of, 56. 

solubility of, in carbonic acid water, 


270. 
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Apo, meaning of, as prefix, 652. 

Apomorphine, constitution of, 506. 

Argento-hypoxanthine, behaviour of, with 
gelatin, 257. 

Aromatic additive compounds, 1008. 

azodiamines, colouring matters 

derived from, 826. 

glycols, 816. 

—— hydrocarbons, 437. 

formation of phenols from, 


481. 


having lateral chains, oxida- 

tion of, 815. 

products of oxidation of, 619. 

amido-derivatives, direct formation 

of, 149. 

monamines, secondary, 1025. 

synthesis of, by the moving 

about of atoms in a molecule, 1921. 

phosphines, 422. 

Arsenic from alkali-works, 1132. 

evil effects of the use of, in certain 

green colours, 1143. 

fusion of metallic, 1075. 

manufacture of aniline colours 

without, 939. 

new method of detecting, for phar- 

maceutical purposes, 227. 

pigments, yellow and red, 268. 

separation of, from antimony, 177. 

separation of, by heatfromarsenetted 

hydrogen in Marsh’s apparatus, 1042. 

sulphides of, 599. 

use of magnesium in Marsh’s test 
for, 1042. 

Arsenious acid and sulphate of indigo, 
comparative action of ozone upon, 
979. 

Arterial system, causes of variation in 
the proportion of oxygen in the, 253. 

Ash-analysis of the seed of Hyoscyamus 
niger, 263. 

-tree, manna from the, 813. 

Asparagine, formation of, in vetches, 
516. 

Astracanite from Stassfurt, 125. 

Atherosperma Moschatum, essential oil of, 
12. 

Atmosphere, daily observations at Ros- 
tock on the amount of carbon dioxide 
in the, 668. 

detection of organic and other ni- 
trogenised matter in the, 1040. 

Atmospheric air, composition of, 33. 

deposits, contribution to the 

chemistry of, 786. 

ozone, 976. 

Atomicity of elements, dynamical mean- 
ing of, 614. 

meaning of, 378. 

Atropine, distribution of, in the leaves 
and root of belladonna, 908, 1101. 
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Attar of roses, 937. 

Auric nitrate and sulphate, stability of, 
285. 

Aurine, 74. 

Aurora borealis, spectrum of, 119, 1061. 

Azobenzene, formation of, 693. 

Azodiamines, colouring matters derived 
from the aromatic, 695, 826. 

Azodiphenyl blue, 695. 

Azophenylene, 694. 

—— from para-azobenzoic acid, 896. 

Azorite from San Miguel, crystalline form 
of, 56. 

Azotometer, 322. 

Azulmic acid, constitution of, 250. 

Azulmoxin, 250. 


B. 


Babingtonite from Herbornseelibach in 
Nassau, 293. 

Bacteria, 641. 

pretended transformation of, into 
alcoholic ferments, 261. 

Balance-sheet of the Chemical Society 
(March 25, 1872), 364. 

Barbaloin, action of nitric acid on, 488. 

Barium, a reaction of, 923. 

chlorate, preparation of, 599. 

chromate, 385. 

peroxide, preparation of, 880. 

sulphate, retardation of the preci- 
pitation of, in presenee of nitric acid 
and ammonium nitrate, 1113. 

Bark of Juglans cinerea, 909. 

Barometric pressure, influence of changes 
in, on the phenomena of life, 836, 
1029. 

Baryta, caustic, and barium sulphide, 
preparation of, 187. 

-glasses, 336. 

recovery of sugar from molasses by, 
185. 

Base, organic, from sugars, 691. 

Bases and sulphates, thermic researches 
on the electrolysis of alkaline, 110. 

Bean, kidney, influence of light on the 
germination of, 168. 

Beauxites of the Aipine chain, 127. 

Beauxite from the Wochein (Austria), 
467. 

Beef-tea and potash-salts, physiological 
action of, $14. 

Beer extract, estimation of, 928. 

Beer, preservation of, for transport by 
sea, by Velten’s warming process, 
1142. 

-yeast, cause of alcoholic fermenta- 
tion by, 260. 

Beetroot, rubidium in, 908. 


Belladonna, distribution of atropine in 
the leaves and root of, 908. 

Benzamide, action of nitrous ether on, 
303. 

Benzamide, chloral, 611. 

(trichloro) 715. 

Benzene, constitution of, 437, 619. 

derivatives, notes on, 622. 

researches on the constitution 


of, 692. 
dynamical hypothesis as to the con- 
stitution of, 614. 
question as to the number of iso- 
meric bi-derivatives of, 613. 
sulpho-acids of, 1016. 
theoretical -considerations and his- 
torical notes on the constitution of, 
612. 
tri-substitution derivatives of, 239. 
disulphonie acid, 6232. 
Benzhydroxyamic acid, 414. 
Benzidine, derivatives of, 503. 
Benzile, formation of benzoic acid by 
oxidation of, 63. 
Benzoate, isopropylic, 237. 
Benzoates of tolylene, 817. 
Benzoic acid, action of potash on, 1018: 
in gas water, 1097. 
formation of, from anthraqui- 
none, 4.45. 
formation of, by oxidation of 
stilbene and of benzile, 63. 
aldehyde, formation of, by oxidation 
of stilbene, 63. 
ether, action of sodium alcoholate 
on, 244. 
series, isomerism in the, 703. 
Benzoin series, contributions to the 
history of the, 63. 
Benzophenone-sulphonic acid, 406. 
Benzoy|-derivatives of hydroxylamine, 
414, 
-a-nitrosulphotolulol-aciamiJe,chlo- 
ride of, 413. 
-paranitrosulphonaphthalenamide, 


148. 

-paranitrosulphotoluenamide, 147, 

-sulphobenzoylaciamide, chloride 

of, 413. 

-sulphocymolaciamide, chloride of, 

413. ‘ 

-a-sulphonaphthalenaciamide, chlo- 

ride of, 414. 

-sulphotoluolaciamide, chloride of, 
413. 

Benzyl isocyanate and isocyanurate, 446. 

ketones, oxidation-products of the, 

821. 

ureas, 448. 


Benzylacetamide, 1027. 
Benzylamine cyanide, 1026. 
Benzylamine, derivatives of, 1026. 


Benzylated anisol, 703. 

phenol, 702. 

Benzylethyl-berzene, 1004. 

Benzyl-sulphonic acid, 490, 1017. 

-toluene, derivatives of, 1004. 

Beryl from Elba, 795. 

Bessemer steel, 1144. 

Bile, colourless, 513. 

—— physiology of human, 1105. 

Bilberries, fermentation of, 906. 

Bile-acids, compounds of alkaloids with, 
829. 

—— in urine, modification of Petten- 
kofer’s test for, 334. 

-pigment, reducible by-product of 

the oxidation of, 308. 

-pigments, 638. 

Bilirubin, conversion of, into urinary 
colouring matter, 514, 835. 

Birch, spring period of, 170. 


Bismuth, detection of, by the blowpipe | 
in presence of lead and antimony, 


1118. 

ores, assaying of, 328. 

—— oxide, compounds of, with sulphu- 
ric acid, 44. 

—— refining of crude, 328. 

separation of, from other metals, 

328. 

vanadate (native), 131. 

Bismuthite from St. José in Brazil, 130. 

Bitter almond oil, estimation of nitro- 
benzene in, 1127. 

—— detection of nitroben- 
zene in, 843. 

Bladder and kidneys, physiology of, 
633. 

Blast-furnace, estimation of the tempera- 
ture of the combustion-zone of the, 
1134. 

— mixture, use of quicklime in the, 
850. ; 

— slags, estimation of iron in, 1117. 

Bleeding of birch and maple when bored 
in spring time, 170. 

Bleaching powder, estimation of the 
strength of, 91. 

examination of, 843. 

Blegioolite, 602. 

Blende crystals from Unkel, 130. 

Blédite from Stassfurt, 294. 

Blood, absorption of gases by, 1030. 

analysis of the gases of, 265. 

changes which oxybenzoic and 

— acid undergo in the, 

637. 

destiny of peptones in the, 254. 

fermentative action of the, 1104. 


—— inorganic constituents of the, 831. 

— of an invertebrate animal, iron in 
the, 899. 

— — quantities of ammonia evolved from, 


1172 INDEX OF SUBJECTS. 


by potash and by permanganates, 
646. 

Blood, question as to the existence of 
glycogen in, 84. 

reaction of, in leukhemia, 833. 

separation of the colouring matter 

of by a solution of tannin, 929. 

tension of the gases of the, in the 
pulmonary capillaries, 311. 

—— -corpuscles, alteration of the white, 
by quinine, 254. 

-fibrin, action of pepsin on, 630. 

Blue, a new antimony, 934. 

produced by oxidation of Boletus 
cyanescens, B. luridus, &c., compared 
with a similar product obtained from 
phenol, 910. 

Boiling point, differences of, in homolo- 
gous series, 470. 

Boleti, oxidation: blue of, compared with 
a similar product obtained from phenol, 
910. 

Boletus cyanescens, chromogen of, 424. 

Bone-char, estimation of calcium sul- 
phide in, 264. 

charcoal, action of, in sugar making, 

529. 

ground, solubility of, in carbonic 

acid water, 270. 

-marrow, occurrence of hypoxan- 
thine in normal, 1106. 

Bones, influence of different earthy phos- 
phates mixed with the food, on the 
composition of, 897. 

testing of, for iron, 257. 

Boracite, crystallised, in the salt-beds of 
Stassfurt, 125. 

Borate of calcium from Tarapaca, 794. 

Boric anhydride, action of phesphoric 
oxychloride on, 669. 

Borneol, 1011. 

Brassica, investigations on the seeds of, 
520. 

Bread, examination of, for alum, 1043. 

the logwood test for alum in, 923. 

Bricks, analysis of English quartz, 1046. 

Bromacetonaphthylamide, 81. 

Bromallyl-ethyl ether, 479. 

Bromide of ethylidene, 233. 

—— of hydrogen, action of, on nitro- 
naphthalene, 136. 

potassio-thallic, 988. 

of propylene. See Propylene bro- 
mide. 

Bromides of hydrogen and the alkali- 
metals, precipitation of dilute silver 
solutions by the, 25. 

of tolylene, 817. 

of tungsten, 287. 

Bromine, action of, on chloroform and on 
pentachlorethane, 232. 

action of light on, 28. 


f 
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Bromine, action of, on phosphorous chlo- 
ride, 385. 

— detection of, in organic bodies, 
1039. 

estimation of, by Carius’s method, 
1039. 

—— molecular combinations of phos- 
phoric bromochloride with, 670. 

solidifying point of, 220. 

Bromobenzene-sulphonic acid, 245. 

Bromobenzoic acid melting at 155°, for- 
mation of salicylic acid from, 403, 624. 

Bromocamphoric anhydrides, 896. 

Bromochloride, phosphoric, 282. 

- phosphorus, action of on chloral, 
247, 

Bromochlorobenzoic acid, 1014. 

Bromochlorosalylic acid, 1014. 

Bromodioxybenzoiec acid, 1015. 

Bromomolybdous compounds, 1080. 

Bromonitramidobenzene, 1003. 

Bromonitrophenolsulphonie acid, 864. 

Bromophenoldisulphoniec acid, its be- 
haviour towards nitric acid and bro- 
mine, 365. 

Bromoplithalic acid, 76. 

Bromopropylene, identity of the hydro- 
bromide and hydriodide of, with the 
dihydrobromide and hydrobromiodide 
of allylene, 683. 

Bromorcins, 297. 

Bromosalicylic acid, 894. 

a-Bromosulphotoluene, 1005. 

Bromotoluene liquid, 1094. 

orthoxylene from liquid, 893. 

preparation of toluylenic alcohol 
from, 137. 

Bromotoluenes, 696. 

Bronze, change in a buried, 882. 

Bryonicin, correction of a note on, 134. 

Buckwheat grain, composition of, 840. 

growth of, in solutions of potassium 
salts, 165. 

Building-rubbish, 
271. 

Bunsen’s battery, modifications which 
may give rise to variations in the 
energy of, 664. 

battery, proposed modification of, 
664. 

Burnt iron, 561. 

Butyl alcohol of fermentation, 888. 

normal, conversion of, into 
butylene hydrate, 474. 

— — normal, synthesis of, 396. 

— derivatives, normal, 396. 

iodide, action of mercuric cyanide 

and of zinc-ethyl on, 1092. 

_— and water, simultaneous dis- 


organic matter in, 


tillation of, 239. 
Butylene-glycol, a new condensation- 
product of aldehyde 397. 
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Butyric acid, synthesis of normal, 402. 
Butyrone, 892. 
Butyrone, derivatives of, 410. 


C. 


Cadmium iodide, compound of, with ani- 
line, 249. 

passivity of, 41. 

Cesium, quantity of, in the hot spring 
of Wheal Clifford, 273. 

salts, preparation of, from lepido- 
lite, 880. 

Caffeine, amount of, in coffee, and its 
physiological action, 897. 

Cajeput, essential oil of, 8. 

oil, occurrence of copper in, 529. 

Calabar bean, preparation of neutral 
eserine sulphate from, 82. 

Calamine, 3. 

Calcination, alleged influence of, on the 
heat of solution of metallic oxides, 
217. 

Calcio-magnesio-ferrous augite (sahlite), 
occurrence of, in the Pennine Alps, 
291. 

Calcium borate from Tarapaca, Peru, 794. 

solubility of, in carbonic acid 

water, 788. 

chloride, composition of the pre- 
cipitate formed by adding a solution 
of ammonio-sodic phosphate to solu- 
tion of, 673. 

—— iodate in sea-water, 597. 

peroxide, preparation of, 880. 

phosphate, influence of the addi- 

tion of, to the food on the composition 

of the ash of milk, 837. 

—— solubility of some forms of, 

269. 

sulphide, estimation of, in bone 
char, 264. 

—— sulphite, use of, in breweries, 
1130. 

tartrate, quantity of crystallisation- 
water in, 375. 

Caldeira de Furnas, San Miguel, Azores, 
absence of combustible gas in the 
emanations of the, 885. 

Calomel, formation of corrosive sublimate 
in mixtures containing, 850. 

Camphic acid, 496, 821. 

Campholic acid, 496. 

Camphor, artificial formation of, 1010. 

-acids, 1098. 

—— -group, compounds of the, 496, 
1010. 

Camphoric acid, 895, 1098. 

basicity of, 146. 

—— inactive, formation of, from 

mesocamphoric acid, 147. 


——— 


if 
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Camphoronic acid, 1098. 

Camphrene, 1012. 

Campi Flegrei, composition of gases 
evolved in the (June, 1869), 884. 

Cane-sugar, action of aniline on, 150. 

contraction of solutions of, at the 

moment of inversion, 463. 

reaction of, with acetic anhydride, 


69. 


transformation of, into glucose by 
the action of light, 65. 

Caoutchouc, action of ozone on vul- 
canised, 1072. 

Capillary action and density in saline 
solutions, a relation between, 212. 

Caprone, 892. 

Carbonate of ammonium, time required 
for the dissociation and reproduction 
of, 79. 

Carbazol, 302. 

synthesis of, 627. 

Carbohydrates, acetyl-derivatives of, 66. 

anilides of the so-called, 149. 

Carbolic acid. See Phenol. 

testing of crude, 266. 

Carbon, combustion of, by oxygen, 383. 

determination of combined, in me- 
teoric iron, 604, 

—- Elliott’s method of estimating, 
in bone-charcoal, graphite, anthracite, 
&e., 1120. 

fixed by plants, origin of, 158. 

in the Greenland meteorites, 994. 

—— in iron and steel, application of the 
Sprengel mercurial pump to the esti- 
mation of, 924. 

oxidation of, by chromic anhydride, 

143. 

photographic pictures, development 
of, by means of potassium perman- 
ganate, 338. 

—— specific heat of, 592. 

chloride, synthesis of Julin’s, 996. 

chlorobromides, two new, 2382. 

dioxide, observations at Rostock on 

the amount of, in the atmospliere, 

668. 


. decomposition of, under the 
influence of the electric discharge, 
667. 


influence of spectrum colours 
on the decomposition of, by plants, 
1107. 

—— —— and hydrogen sulphide, analy- 
sis of a mixture of, 918. 

hydrogen, and hydrogen sul- 
phide, analysis of mixtures of, 919. 

—— —— and sulphur dioxide, analysis 
of mixtures of, 919. 

disulphide, composition of the de- 

posit from retorts in wlich it has been 

mace, 674. 


Carbon monoxide, action of chromic acid 
on, 590. 


compound of, with hemog!o- 

bin, 899. 

—— decrease in chemical activity 

of, in the reduction of ferroso-ferric 

oxide by admixture with foreign gases, 

281. 

—— and hydrogen, analysis of mix- 

tures of, 919. 

oxysulphide, 995. 

tetrachloride, action of phosphorus 

pentasulphide on, 452. 

action of, on phosphorus pen- 

toxide, 605. 

action of potassium sulphite 
on bodies containing, 388. 

Carbonic acid, estimation of, combined 
in water, 524. 

estimation of, in sea-water, 


455. 


simplified method of estimat- 

ing, in the saturating gas of sugar- 

factories, 266. 

water, solubility of calcium 

carbonate in, 788. 

and silicie acids, state of combina- 
tion of, in water, 525. 

——- oxide. See Carbon monoxide. 

Carbonyl cyanide, preparation of, 148. 

-diacetamide, 720, 

-dibiuret, 718. 

-urea, formation of, by the action of 
liquid phosgene on urea, 718. 

Carbothialdine, 691. 

Carboxamidobenzoate, ethylic, 81. 

Carboxamidodracylic acid, 711. 

Carmine, resinous body produced by 
heating with water, 704. 

Carthusian pink as fodder, 1036. 

Carvol and its isomerides, 9. 

Casein as thickening for colour-printing, 
188, 

Cassia, essential oil of, 11. 

Cast-iron, white, composition of, 677. 

Cathartin, complex nature of, 152. 

Cedar-oil, hydrocarbon obtained from, 
5 


Cellulose, 1000. 

adaptation of the solubility of, in 
ammoniacal copper- solution to the 
preparation of water-proof paper, &c., 
1137. 

animal, 309. 

—— digestibility of, by pigs, 1036. 
paper, 1048. 

reaction of, with acetic anhydride, 


66. 

Cement for broken glass and porcelain 
basins, 1045. 

Cements and mortars, origin of the 
hydraulic power of, 528. 
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Cement, the so-called Scott’s, 92. 

Cerium, determination of, in tantalites 
and columbites, 194. 

and yttrium metals, separation of, 
194. 

Ceroso-ceric oxide as a test for strych- 
nine, 845. 

Chalks for marking c!oth, &., 1142. 

Chalybeate water from Melrose, 60. 

Chamomile, Roman, contributions to the 
history of, 171. 

Charcoal, action of animal, in sugar- 
making, 937. 

effects of temperature on the ab- 
sorption of gases by, 649. 

Cheironomus, hemoglobin in, 256. 

Chemical compounds, some cases of the 
formation of, by suflicient a/finities, 
392. 

effects produced by the heat of the 

electric discharge, 211. 

dynamics, some principles of, illus- 

trated by Deacon’s method of obtain- 

ing chlorine, 725. 

Society, Anniversary Meeting of, 

March 30th, 1872, 341. 

balance-sheet of the (March 

25th, 1872), 364. 

Z proceedings at the meetings 
of the (1871-72), 769. 

Chemistry, considerations on some points 
in the theoretic teaching of, 941. 

Chili saltpetre and iodine industry of 
Tarapaca, 1131. 

Chinese green (Lokao), 706. 

oil bean, 1034. 

Chinoline, 657. 

Chloracetate ethylic, action of potassium 
nitrite on, 608. 

Chloracetene, 491. 

Chloral, 246. 

action of certain amido-compounds 

on, 611. 

action of dry cyanic acid on, 407. 

action of phosphorus bromochloride 

on, 247. 

crotonic, 495. 

-cyanhydiate, 408. 

derivatives of, 494. 

formation of, 610. 

reaction of, with aqueous hydro- 

cyanic acid, 485. 

hydrate, action of potassium sul- 

phite on, 389. 

hydrate and alcoholate, action of 

acetyl chloride on, 246. 

as an antiseptic, 940. 

some properties of, 691. 

sulphydrate, 612. 

Chlorallyl-ethyl ether, 479. 

sulphocyanate, 479. 

Chloraloin, 205. 
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Chloralum, 930. 

Chloraniline, action of carbon disulphide 
on, 510. 

Chlorate of barium, preparation of, 599. 

of potassium, preparation of, 1075. 

Chlorethyl-sulphurous acid, product of 
the decomposition of, 997. 

Chlorhydrinimide, 685. 

Chloride of allyl alcohol, transformation 
of, into the isomeric dichlorhydrin, 
999. 

of carbon, synthesis of Julin’s, 


996. 

of iodine, absorption-spectrum of, 
462. 

—— phosphorus, action of, on anhydrides 
and chlorides, 222. 

action of bromine on, 385. 

—— —— decomposition of, by water, 
223. 

—— potassio-thallic, 988. 

of propylene. See Propylene chlo- 

ride. 

silicoheptylic, 156. 

of silver, solubility of, 123. 

solubility of, in strong nitric 

acid, 453. 

of sodium, supersaturated solution 
of, 284. 

Chlorides of acetylene, 996. 

of aciamides, 413. 

action of phosphorous chloride on, 

222. 

of hydrogen and the alkali-metals, 

precipitation of dilute silver-solutions 

by the, 25. 

of phosphorus, 38. 

of tolylene, 817. 

of tungsten, 287. 

and urea, estimation of, in urine in 
presence of potassium iodide, 1124. 

Chlorimetry, improvements in, 1039. 

Chlorinated compound, C,)H)sCl,03, 617. 

phenylic mustard-oil, 510. 

hlorine, absorption-spectrum of, 462. 

action of, on isopropyl chloride, 

134. 

action of light on, 28. 

affinity of, for hydrogen, 215. 

commercial manufacture of, 846. 

Deacon’s method of obtaining, 

725. 

detection of, in organic bodies, 

1039. 

estimation of, by ammonio-ferrous 

sulphate, by E. Biltz, 523. 

estimation of, by Carius’s method, 

1039. 

substitution-products of ethyl-chlo- 

ride, 394. 

tetroxide and trioxide, absorption- 


spectra of, 280. 


Pe, 


Chlorobenzylsulphurous acid, 1096. 

Chlorobromides of carbon, two new, 
232. 

Chlorobutyric aldehyde, 616. 

Chlorochromate of potassium, 47. 

Chlorocitromalic acid, rational formula 
of, 145. 


origin and properties of, 78. 

Chlorocresylsulphurous acid, 1096. 

Chloroform, action of bromine on, 232. 

—— action of iodine protochloride and 
of bromine on, 888. 

Chlorophyll, absorption-bands of, 383. 

— action of light on, 160. 

—— behaviour of, to light, 158. 

—— cells, origin of the chemical work 
in the production of organic matter in, 
516. 

—— faded, spectra of, 163. 

Chloropicrin, 889. 

—— action of potassium sulphate on, 
389. 

Chlororcins, 297. 

Chlororesorcin, 297. 

Cholesterin, 807. 

reaction of, with sulphuric acid, 
1123. 

Cholesterylamine, 804. 

Chondrigen, occurrence of, in the Tuni- 
cata, 309. 

Chondrodite of Pargas, relation of, to 
humite, 53. 

Chromate of barium, 385. 

Chrome ore, analysis of, 177. 

Chromic acid, action of, on carbonic 
oxide, hydrogen, marsh-gas, and ethy- 
lene, 590. 

—— preparation of pure, 45. 

—— — specific gravity of, 46. 

anhydride, oxidising action of, on 

various organic compounds, 142, 143. 

oxychloride, action of phosphorous 
chloride on, 222. 

Chromium compounds, 47. 

preparation of crystallised, 45. 

Chromogen of Boletus cyanescens and 
other fungi that become blue after 
fresh fracture, 424. 

Chromoglucoside from the seed of Mel- 
ampyrum arvense, 424, 

Chrysammic acid, 488. 

Chrysanisic acid, 713. 

and an isomeride in the meta 
series, 145. 

Chrysene, 445. 

Chrysocolla, 1053. 

Chrysophanic acid obtained by extract- 
ing crude cathartin with ether, 152. 
Chrysophanine, preparation of, from in- 

fusion of senna, 153. 

= juice of the larve of, 

157. 
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Cinchona alkaloids, separation and quan- 
titative determination of, 337. 

barks, 80. 

the so-called false, 721. 

Cinchonicine, 108. 

Cinnamic acid, 300. 
Citraconic acid, explosion of, by heating 
with liquid nitrogen tetroxide, 146. 
Citradibromo-pyrotartaric acid, isobuty- 
ric acid from, 814. 

Citric acid, action of potassium perman- 
ganate on, 608. 

estimation of, 179. 

examination of, for crystals of 
tartaric acid, 330. 

Citron, essential oil of, 27. 

Citronella, essential oil of, 7. 

Clay from Eisenberg, pyrometric exami- 
nation of, 186. 

ironstones, analysis of, 534. 

slates, microscopic constitution of, 
294. 

Cleveland pig, analysis of, 540. 

Clover, digestion of, 913. 

sickness, 916. 

-— white, composition of the seed- 
shells of, 916. 

Cloth, &c., waterproofing and protection 
of, from moths, 856. 

Coal, gases enclosed in, 798. 

—— gases enclosed in English, 801. 

of Iowa, relative proportions of iron 
and sulphur in certain specimens of 
pyrites in the, 228. 

— origin of, 228, 

Coal-gas, oxide of iron for purification 
of, 188. 

Coal-oils, the most volatile, 1002. 

Coals, calorific value and composition of 
two Welsh, 91. 

Coal-tar colours, dyeing of leather with, 
1046. 

Coal-tar products boiling between, 161, 
169, 241. 

Cochineal, action of calcium salts on, 
decoction of, 1099. 

colouring matter of, 708. 

Codamine, 723. 

Codeine, action of hydracids on, 505. 

action of hydriodic acid on pre- 
sence of phosphorus, 150. 

— polymerisation of, 506. 

Codorus ore of Pennsylvania, 59. 

Coffee, amount of caffeine in, 897. 
Coke, application of the Sprengel mer- 
curial pump to the analysis of, 321. 
Cokes used in iron-smelting, composition 
of, 553. 

Cold, generation of, by means of methylic 
ether, 532. 

—— short iron, 560. 

Collodion, preparation of, 272, 532. 
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Collodion, sensibility of, as affected by 
the varying proportions of pyroxylin 
and iodising salts, 1137. 

-paper, preparation of, 337. 

Colophene, isomerides of, 3. 

Colorimeter, a new, 527. 

Colour estimation, 527. 

of opaque media, 30. 

Colouring.matter of blood, separation of 
by a solution of tannin, 929. 

of cochineal, 706. 

—— -— derived from diphenylamine, 
1046. 

—— —— found in the sarcophagus of 
St. Ambrose, at Milan, 1103. 

secondary, produced ig the 

preparation of alizarin from anthra- 

cene, 659. 

matters derived from the aromatic 
azodiamines, 695. 

Colour-photography, so-called, 30. 

Colours fixed on stuffs, note on the sta- 
bility of, 1144. 

—— influence of various, on vegetation, 
261. 

of metals, 119. 

of the spectrum, influence of the, 
on the decomposition of carbon di- 
oxide by plants, 1107. 

Columbite, minerals isomorphous with, 
203. 

Combustible gas, absence of, in the ema- 
nations of the Caldeira de Furnas, San 
Miguel, Azores, 888. 

Combustion-zone of the blast-furnace : 
estimation of its temperature, 1134. 

Compressibility of liquids under high 
pressure, 974. 

Condensation-products of aldehyde, 612, 
617. 

Conduction, electric, by liquids without 
electrolysis, 209. 

— of electricity through 
207. 

Conglutin from lupines, oxidation of, by 
potassium-permanganate, 830. 

Conine, artificial, 416. 

Connective tissue of invertebrata, 633. 

Cooling of gases, rate of, 972. 

Copper, action of ammonium sulphydrate 
on, 981. 

addition of lead in the refining of, 

340. 

combination of, with glucose, 1122. 

cooking vessels, enamel for, 850. 

—— determination of, by electrolysis, 
925. 

determination of, by potassium 

cyanide, 926. 

-nitrate, action of oxygen on, in a 

state of tension, 674. 

occurrence of, in cajuput oil, 529. 


liquids, 
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Copper, separation of bismuth from, 329. 

—— and silver, quick method of sepa- 
rating, 926. 

-solution, Fehling’s, experiments 

with, 1122. 

and sugar, volumetric procéss for 
the estimation of, 1121. 

—— -zinc battery, new arrangement of, 
780. 

Coralline, 705. 

printed on wool, 1048. 

Corona, spectrum of the solar, 596. 

Corrosive sublimate, formation of, in 
mixtures containing calomel, 850. 

Corundum, 995. 

Cotton, dyeing of, with aniline-black, 
1140. 


—— dyeing of, with fuchsine, without 
mordants, 532. 

Coumarin, constitution of, 1007. 

Creasote and phenol, distinction between, 
929. 

Cresol, formation of, from toluene, 481. 

Cresylnaphthylamine, 1025. 

Cresyl-xylidine, 1025. 

Crocus of antimony, 42. 

Crotonic acid obtained by oxidation of 
crotonic aldehyde, 618. 

aldehyde, 616. 

— chloral, 495. 

the monochlorocrotonic acid 

obtained from, 689. 

reaction of, with aqueous 
hydrocyanic acid, 485. 

Crotonitrile, 1021. 

Crotonylene chloride, 616. 

Crucible-cast steel, 1144. 

Crystalline deposit, composition of the, 
from a solution of magnesium and am- 
monium chloride, 674. 

Crystalline dissociation, 600, 1068. 

phosphide of iron, 677. 

Crystallisation of alum, 188. 

Crystals, new method of preparing fully- 
developed, 271. 

Cupric sulphate, action of, on normal 
urine, 1033. 

Curarine, use of phenol for detecting, 331. 

Cutaneous irritation, influence of, on 
tissue-change, 312. 

Cyanacetic acid, electrolysis of, 484. 

Cyanates, physiological properties and 
metamorphoses of, .n the organism, 
256. 

Cyanbenzylamide, 1026. 

Cyanbenzylamine, 1026. 

Cyanic acid, action of, on chloral, 407. 

Cyanide of allyl, 1021. 

of allyl-aleohol, 1092. 

---— of carboxyl, preparation of, 148, 

of ethylene, formation of, by elec- 

trolysis of cyanacetic acid, 485. 
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Cyanide, mercuric, actionof, on butyl 
iodide, 1092. 

— of potassium, action of, on allyl 
iodide, 890. 

action of, on dichloracetic 


acid, 401. 

Cyanogen, solvent power of liquid, 803. 

Cymene derivatives, 473. 

from oil of turpentine, 393. 

production of, from hydrate of tur- 
pentine, 240. 

—— from turpentine oil, and from lemon 
oil, 1008. 

Cymenes, isomeric, 439. 


D. 


Dahlia- inulin, 68. 

Datolite, 995. 

Decenylene, 436. 

Dendritic spots on paper, 646. 

Densities of aqueous solutions, 975. 

Density and capillary action in saline 
solutions, a relation between, 212. 

of a liquid in a closed space, method 
of determining the, 383. 

Deoxyglutanic acid, 815. 

Detonating compounds, theory of the 
explosion of, 874. 

mixture of potassium nitrate and 
sodium acetate, note on the, 267. 

Devitrification of glass, 387. 

Dextrin, 1000. 

—— behaviour of, to iodine and tannic 
acid, 72. 

formation of, from starch, 580. 

Dextro- and levotartaric acids, mutual 
convertibility of, 1094. 

Dextronic acid, 486. 

Dextrose, formation of, by the action of 
acids on maltose, 588. 

Diabetes, relation of the glycogenic func- 
tion of the liver to, 901. 

Diacetate of ethylidene-glycol, trichlo- 
rinated, 247. 

Diacetenyl-phenyl, 445. 

Diacetodulcite and diacetodulcitan, 400 

Diaceto-saccharose, reaction of, with the 
lead-compounds of saligenin and rham- 
netin, 71. 

reaction of, with sodium-saligenin, 

70 


Diacetyl-arabin, 68. 
-chloral hydrate, 247, 


—— -glucose, 69. 

Diallyl, 436. 

Diallylene, 687. 

Dialysed iron oxide, behaviour of, 270. 

Diamidobenzoic acid, formation of, from 
nitro-amidobenzoic acid, 499. 


Diamidocarboxamidophenylie acid, 713- 

Diamylene, 1087. 

constitution of, 434, 441. 

Diapo, meaning of, as prefix, 652. 

—— -tetramorphine, action of hydro- 
chloric acid on, 655. 

—— action of hydriodic acid and phos- 
phorus on, 656. 

Diastase, action of, on starch, 580. 

in malt, distribution of, 1110. 

Diazonitrophenol, decomposition of, by 
hydrochloric acid, 15. 

Dibenzhydroxamie acid, 415. 

Dibenzylguanidine, 1027. 

Dibenzyloxamide, 1026. 

Dibepzylphosphine, 423. 

Dibenzyl sulpho-urea, 1027. 

Dibenzyl urea, 448. 

Dibromaniline, 304. 

Dibromobenzene, derivatives of the solid, 
1003. 

Dibromobenzenes, isomeric, 303. 

Dibromobenzene-sulphonie acid, 76. 

Dibromocaproic acid, formation of, by 
the action of bromine on hydrosorbic 
acid, 487. 

Dibromodiallyl, 687. 

Dibromonitrophenols, 861, 863. 

Dibromophenolsulphonic acid, nitration- 
products of, 857. 

Dibromopropionic acid, 402. 

Dibromopseudocumene, 240. 

Dibromotoluene, 698. 

Dibutyl, normal, 1086. 

Dibutyraldine not identical with conhy- 
drine, 417. 

Dichloracetic acid, action of potassium 
cyanide on, 401. 

Dichlorhydrin, 684, 999. 

note on, 612. 

Dichloride of tolylene, derivatives of, 
136. 

Dichlorinated ethylene, action of light 
on, 891. 

Dichloroglycide, 685. 

Dichloronaphthalenes, a and 8, 65. 

Dichloronaphthalene tetrachloride, 64. 

Dichloronaphthaquinone, formation of 
phthalic acid by oxidation of, 443. 

Dichlorophenolsulphonic acid from di- 
chlorophenol, 16. 

acid, nitration-product of, 93. 

Dichlorophthalic acid, 76. 

Dicodeine, formation of, 506. 

Dicodeine, physiological action of, 509. 

Didymium in British minerals, 1075. 

determination of, in tantalites and 

columbites, 194. 

in pyromorphite, 995. 

Diet, animal or vegetable, influence of, 
on the composition of goat’s urine, 
898. 


cen net iia he LIRG ide 


ere 


INDEX OF SUBJECTS. 


Diethoxyl-diethsulphyl - pyrosulphospho- 
ric ether, 985. 

Diethyl-acetone, formation of, by the 
action of sodium on a mixture of phos- 
gene ether and ethyl iodide, 607. 

-dioxybenzoic acid, 1015. 

Diethylidene-lactamic acid, 77. 

Diethylphosphonic acid, 422. 

Diffusion of gases through porous septa, 
force of, 594. 

of mercurial vapours, 225. 

Digallic acid and anhydride, 246. 

Digestion of cellulose by pigs, 1036. 

Digestion of mineral substances by ani- 
mals, 1107. 

Digitaline, action of crystallised, on the 
temperature of the body, and on diu- 
resis, 836. 

Diiodhydrin, 684. 

Dilactamie acid, formed by action of 
ammonia on ethyl chloropropionate, 
1002. 

Dill carvol, 9. 

Dill-oil, anethene obtained from, 3. 

Dimethylanthracene, 1006. 

Dimethylbenzenes, 458 

Dimethylphosphonic acid, 421. 

Dimethyltoluidines, formation of, 1022. 

-xylidine, formation of, 1023. 

Dinaphthylamine, 1025. 

Dinas bricks, analysis of, 1046. 

Dinitro-acetonaphthylamide, 81. 

Dinitro-amidosalylic acid, 145. 

Dinitro-anisic acid, formation of chry- 
sanisic acid from, 714. 

Diniirobenzene, 1002. 

reacly liberation of hydrocyanic acid 
from, 693. 

Dinitrobromophenol, 861. 

Dinitrochlorophenol, 13, 96, 103. 

Dinitronaphthalene, 699. 

Dinitro-oxybenzoie acid, 715. 

—— -para-amidobenzoic (chrysanisic) 
acid, 145. 

Dinitrophenol, chlorination of, 13. 

Dinitrophenols, 241, 483. 

Dioxybenzoic acid, derivatives of, 1014. 

Diphenine, 503. 

Diphenyl, 1005. 

Diphenylamine, 417. 

colouring matters derived from, 
1046. 

— formation of, 136, 626. 

by heating sodium phenolsul- 
phate with excess of aniline, 146. 

Diphenyl ketone, new synthesis of, 707. 

Dipropyl, formation of, from acetone, 
409 


normal, 1086. 

Disinfecting power of phenol, 904. 
Dispersion, anomalous, 383. 
Dispersion in selenium, 26. 
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Dissociation, crystalline, 600, 1068. 

thermo-chemical researches on, 22. 

Distillation, fractional, important im- 
provement in the method of, 228. 

Distribution, laws which regulate the, of 
a substance between two solvents, 783. 

Dithallious phosphate, 988. 

Dithallious periodate, 988. 

Dithionate of thallium, 987. 

Dixylidine, 1026. 

Dolerite and tachylite of the Solenburg, 
in Hesse, 129. 

Dolomitic springs of the Franconian 
Jurassic formation, 59. 

Double decomposition, thermo-chemical 
researches on compounds formed by, 
973. 

Drawings, new method of reproducing, 
856. 

Drinking waters, analysis of, by a ti- 
trated soap-solution, 842. 

Drying of gases, 594. 

oils, properties of, 183. 

Dulcite, acetic ethers of, 400. 

new class of compounds of, with 
hydracids, 399. 

Dung of poultry, examination of fresh 
and commercial, 643. 

Dust thrown out by Vesuvius in the 
eruption of April, 1872, 1081. 

Dyeing alpaca with iodine-green, 188. 

of leather with coal-tar colours, 
1016. 

Dyes and dye-stuffs, other than aniline, 
1144. 

Dynamite, use of, for blasting, 1144. 

Dyslyte, 100. 


E. 


Earth-closet manure, composition and 
agricultural value of, 523. 

-nut oil, detection and estimation 
of, in olive oil, 180. 

Earthy phosphates. See Phosphates. 

Egg albumin, quantitative estimation of, 
844. 

Eichenmanna, 813. 

Elder-oil, sambucene obtained from, 3. 

Elecampane-inulin, 69. 

Electric condition of a gas flame, 976. 

conduction by liquids without elec- 

trolysis, 209. 

discharge, chemical effects produced 

by the heat of, 211. 

decomposition of carbon 

dioxide under the influence of the, 


667. 


new apparatus for submitting 


gases and vapours to the, 970. 
—— phenomena exhibited by certain 


402 
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metals when rubbed with carbon bi- 
sulphide, 971. 

Electricity, conduction of, through 
liquids, 207. 

decoloration of flowers by, 262. 

Electrolysis, 207. 

of the alkaline bases and sulphates, 

thermic researches on the, 110. 

determination of copper and other 

metals by, 925. 

of the hydracids, thermal effects 

produced during the, 25. 

of itaconic acid, 144 

preparation of pure zinc by, 221. 

of the substitution-derivatives of 

acetic acid, 484. 

of sugar solutions, 578. 

thermic researches on, 111. 

Electromotive force in the contact of 
metals, and modification of that force 
by heat, 379. 

developed by the contact of 
metals and inactive liquids, 662. 

Electrotype, 1133. 

Elements, meaning of atomicity of, 378. 

Ellagic acid, constitution of, 1098. 

Enamel fgr copper-cooking vessels, 880. 

Encke’s comet, spectrum of, 383. 

— influence of pressure on, 
974. 

Enneachlorodinaphthalene, 65. 

Erbium, determination of, in tantalites 
and columbites, 194. 

Ergot-of-rye, poisonous principle of, 
1102. 


Ericaceous plants, some constituents of, 


Ersbyite from Pargas, 291. 

Eserine, preparation of neutral sulphate 
of, 82. 

Essential oils. See Oils. 

Ether, action of, on iodides, 923. 

of sulphuric acid on, at high 

temperatures, 605. 

dichlorinated, derivatives of, 606. 

diethoxyl-diethsulphyl-pyrosulpho- 

phosphoric, 985. 

formic, physiological action of, 638. 

— pyrosulphosphorie, 985. 

silicic, reduction-products of, 806. 

Ethers, new method of analysing, 1120. 

Ethyl-compounds, oxygenated, 605. 

Ethylene, action of chromic acid on, 
590. 

bases, 500. 

compounds of, with iridious chlo- 

ride, 48. 

cyanide, formation of, by electro- 

lysis of cyanucetic acid, 485. 

dichlorinated, action of light on, 


891. 
— -diamides, 501. 


Ethylene-diamine, action of carbon disul- 
phide on, 501. 

aos sulphate, optical properties of, 

626. 

-naphthalene, conversion of, into 

acenapthene, 700. 

-sulphocarbamide, 501. 

Ethyl-glycide, 686. 

Ethylic acetyloxamate, 1091. 

chloride, chlorine substitution-pro- 

ducts from, 394. 

chloracetate, action of potassium 
nitrite on, 608. 

—— ether of tolylene, 817. 

ethers of uramidobenzoic and car- 

boxamidobenzoie acid, 81. 

iodide and phosgene ether, action 

of sodium on, 607. 

and water, simultaneous dis- 
tillation of, 239. 

—— oxalate, action of sodium amalgam 
on an alcoholic solution of, 365. 

Ethylidene bromide, 233. 

~— trichlorinated diacetate of, 
247. 

Ethylmethyl carbinol, conversion of nor- 
mal butyl alcohol into, 474. 

Ethylphosphines, oxidation-products of, 
420. 

Ethylphosphonic acid, 422. 

Ethylphosphoplatinic ether, 1091. 

Ethylphosphoplatinous ether, 1088. 

Eucalyptene, 3. 

Eulyte, 98. 

Euxenite, 293. 

composition of, 200. 

Evaporation and precipitation, balance 
between, 1038. 

Exosmose, influence of pressure on, 974. 

Expansion of solids, heat of, 780. 

Explosion of detonating compounds, 
theory of, 874. 

Explosions, suggestion for the preven- 
tion of, in working with fulminating 
mercury and other inflaming composi- 
tions, 267. 

Explosive compounds, temperatures of 
inflammation and detonation of, 185. 
Extracts of meat, from a physiological 

point of view, 158. 


F. 


Faraday lecture (May 30th, 1872), by 
Prof. Cannizzaro: considerations on 
some points of the theoretic teaching 
of chemistry, 941. 

Farm-yard manure, composition of, 522. 

Fasting, tissue-change during, 84. 

Fat of meadow hay, composition and di- 
gestibility of, 1037. 
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Fat in seeds, influence of germination | Fishes, gases contained in the swim- 


on the amount of, 317. 

storing up of, in the organism, 1031. 

Fatty series, nitro-compounds of, 682, 
804. 

Feeding-stuffs, valuation of commercial, 
520. 

Felspar, influence of saline solutions and 
other agents, on the weathering and 
decomposition of, 386. 

from the syenite of Laurvig, 290. 

from the syenite of Monte Mon- 
zoni, 290. 

Felspars, researches on, 50. 

sodio-calcic, chemical composition 
of, 288. 

Ferment which effects the conversion of 
cane-sugar into grape-sugar, 317. 

Fermentation, alcoholic, by beer-yeust, 
cause of, 260. 

formation of leucine and tyro- 

sine in, 260. 

alcohols, researches on, 886. 

butyl alcohol, conversion of normal 
butyl alcohol into, 474. 

—— of fruits, 906. 

—— influence of pressure on, 570. 

of milk-sugar, alcoholic, 316. 

Ferments, alcoholic, pretended transfor- 
mation of bacteria and mucedinea into, 
261. 

development of alcoholic and other, 

in fermentable liquids, without the 

direct intervention of albuminoid 

matters, 260. 

lactic and alcoholic, origin of, 259. 

origin and nature of, 259, 261. 

unorganised, 903. 

Ferric oxide and alumina, separation of, 
920. 


part which it plays in the 

manufacture of superphosphates, 848. 

salts, state of, in solution, 214 

Ferrocyanogen, estimation of, 90 

Ferrotungstine, 992. 

Ferrous sulphate precipitated by alcohol, 
amount of combined water in, 225. 

double salts of, 1078. 

Fettling material for puddling furnaces, 
556. 

Fibres, presence in certain, of a sub- 
stance susceptible of some striking 
colorific changes, when chemically 
treated, 1111. 

Fibrin of blood, action of pepsin on, 630, 

coagulation of, 632. 

origin of, and its sources in the 

organism, 157. 

peptones of, 629, 


Fichtelite from recent pine-timber, 1083. 
Fire, protection of textile fabrics from, 
337. 


bladder of certain fresh-water, 254. 

respiration of, 637. 

Flame, a new sensitive singing, 875. 

Flames, resounding, 279. 

vibrating sounds of, 219. 

Flasks, method of quickly drying, 527. 

Flax, cultivation experiments with, 911. 

Flesh, variations in the proportions of 
water, fat, and nitrogen in, 1103. 

Flour, examination of, for alum, 1043. 

cause of explosions of, in flour 
mills, 939. 

Flowers, decoloration of, by electricity, 
262. 


F luorescence, 1058. 


of chlorophyll, 159. 

solutions, colour of, 27. 

Fluoride of silver, 790. 

Fodder, Carthusian pink as, 1036. 

Food, influence of different earthy phos- 
phates mixed with the, on the compo- 
sition of the bones, 897. 

-stuffs, analyses of, 317. 

composition of some, 840. 

Forest-soil, state of a, before and after 
liming, 169. 

Formic ether, physiological action of, 
638. 

acid, reduction of, to formaldehyde 
and methyl alcohol, 234. 

Fractional distillation. See Distillation. 

Frangulic acid, a derivative of anthra- 
cene, 78. 

Freezing of water, 976. 

Fruits, fermentation of, 906. 

Fuchsine, dyeing of cotton with, with- 
out mordants, 532. 

new method of detecting, 1127. 

Fucusol, 298. 

Fulminating mercury, suggestion for the 
prevention of explosions in working 
with, 267. 

Fulminic acid, derivatives of, 412. 

Fumaric acid, molecular weight of, 891. 

and phenaconic acids, identity of, 

144. 


G. 


Gadolinite in the Radauthal, 294. 
Gallic acid and gallic ether, 820. 
Galvanic battery elements, 120. 

use of potassium permanga- 

nate in the, 279. 

element of economical construction, 
971. 

Gas, absence of combustible, in the ema- 
nations of the Caldeira de Furnas, San 
Miguel, Azores, 885. 

analysis, contributions to, 918. 
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Gas apparatus, new form of, 182. 

evolved from the volcanic island of 
Santorin after the eruption of 1866, 
885. 

—— flame, electric condition of, 976. 

—— illuminating, from Bohemian lig- 
nite, 1138. 

-liquor, utilisation of the waste- 

substances in, 338. 

thermo-regulator for high-tempera- 

tures, 667. 

water, benzoic acid in, 1097. 

Gases, absorption of, by the blood, 1030. 

of the blood, analysis of the, 265. 

of the blood in the pulmonary ca- 

pillaries, tension of the, 311. 

change in volume of, by pressure, 

1067. 

conduction of heat in, 591. 

contained in the swim-bladder of 

certain fresh-water fishes, 254. 

> convenient apparatus for evolving, 

85. 

force of diffusion of, through porous 
septa, 594. 

—— drying of, 594. 

effects of temperature on the ab- 

sorption of, by charcoal, 649. 

enclosed in coal, 798. 

—— enclosed in English coal, 801. 

— evolved in the Campi Flegrei, com- 
position of (June, 1869), 88+. 

expansion of moist, 666. 

internal constitution of, 383. 

occluded in meteoric iron from 

Augusta Co., Virginia, 797. 

rate of cooling of, 972. 

of Solfataras, 469. 

from the Solfatara at Puzzuoli, com- 

position of, 294. 

and vapours, apparatus for submit- 
ting, to the electric discharge, 970. _ 

Gasteropods, red colour of the pharynx 
of, due to hemoglobin, 255. 

Gelatin (dry), quantities of ammonia 
evolved from, by potash and by per- 
manganate, 646. 

-films, coloured, as objects for the 
spectroscope, 118. 

Genthite (nickel-gymnite), analysis of, 
from N. Carolina, 680. 

Gerhardt’s parathionic acid, non-exist- 
ence of, 684. 

Germination, changes of albuminoids 
during, 907. 

increase of temperature during, 

907. 

influerée of, on the amount of fat 
in seeds, 317. 

Glass, devitrified, analysis of, 986. 

—-- devitrification of, 387. 

— manufacture, 1131. 


Glauber’s salts, action of low tempera- 
tures on supersaturated solutions of, 
284. 

Globe-siphon, Hart’s, 17. 

Glycerin, application of, to mercerise 
and mordant vegetable fabrics, 187. 

phenol from, 61. 

production of, in alcoholic fermenta- 

tion, 572. 

reproduction of, 399. 

researches on the derivatives of, 
479, 686. 

—- solution of the compounds of, with 
the oxides of copper and bismuth, 
329. 

and sodium, compound of, 450. 

-ether, 62, 398. 

the so-called, 134. 

-iodopropionic acid, 687. 

Glycidamine, 685. 

Glycogen, evolution of, in the bird’s egg, 
837. 


new method of preparing, 83. 
reaction of, with acetic anhydride, 


—— relation of, to muscular activity, 
156. 

Glycogenesis, animal, 837. 

Glycogenic function of the liver, and its 
relation to diabetes, 901. 

Glucose, action of aniline on, 149. 

——- combination of, with copper, 1122. 

— dextrorotatory, from  cathartin, 
153. 

estimation of, 179. 

—— formation of, from cane-sugar by 
the action of light, 65. 

reaction of, with acetic anhydride, 


69. 


transformation of, into monatomic 
and hexatomic alcohols, 66. 

Glucosides, synthesis of, by means of 
the acetyl-derivatives of the sugars, 
70. 

Glutanic acid, reduction of, by hydriodic 
acid, 815. 

rotatory power of, 814. 

Glycolinic acid, Friedlinder’s, identity 
of, with glycollic acid, 366—377. 

Glycollic acid, production of, by the 
action of sodium amalgam on ethylic 
oxalate, 369. 

Glycols, aromatic, 816. 

Gmelinite, crystalline form of, 56. 

Goat’s urine, composition of, on a purely 
vegetable and purely animal diet, 898. 

Gold assay, 182. 

detection of, in sea-water, 1119. 

—— and silver, a double sulphide of, 
680. 

solubility of, 285. 

Graduntion-houses for salt evaporation, 
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ozone reactions of the air in the neigh- 
bourhood of, 384. 

Grain, preservation of, by keeping in 
vacuo, 320, 940. 

Graphites, analytic and pyrometric esti- 
mation of, 919. 

Guaiacum resin and iodine reaction, 
1115. 

Guanidine, 1100. 

derivatives of, 1027. 

Guano from Malden island, 1112. 

—- (Mejillones), preparation of very 
high-grade superphosphate from, 849. 

phosphatic, solubility of, in car- 
bonic acid water, 270. 

Guaranine, 1101. 

Gum-arabic, reaction of, with acetic 
anhydrite, 67. 

Gypsum, hydraulic properties of ignited, 
268. 


H, 


Hemoglobin, compound of carbonic 
oxide with, 899. 

estimation of, 1030. 

distribution of, in the living organ- 

ism, 255. 

influence of acids on the oxygen of, 

312. 

presence of, in the muscles of 
mollusea, 255. 

Hair-dye, 940. 

Haloid silver salts, chemical and me- 
chanical alterations of by light, 29. 

Hardness in waters, German scale of, 
188. 

Hay, composition of, 840. 

meadow, composition and digesti- 
bility of the fat of, 1037. 

Heart, comparative examination of the 
muscular substance of the, in cases of 
rapid death with and without fever, 
1104. 

Heat of combustion of lignites, 183. 

conduction of, in gases, 591. 

distribution of, in the spectrum, 

968. 

of the electric discharge, chemical 

effects produced by the, 211. 

of expansion of solids, 780. 

of formation ofnitrates, &c., criticism 

of the numbers calculated by Berthe- 

lot relating to the, 459. } 

of formation of the oxygen-acids of 

nitrogen, 780. 

of formation of oxygen-compounds 

of nitrogen, 593. 

modifieation of electromotive force 
by, 379. 

—— quantities of borrowed from the 


battery in the electrolysis of metallic 
salts, 112. 

Heat of solution of metallic oxides, al- 
leged influence of calcination on the 
heat of, 217. 

specific, of carbon, 592. 

Heavy spar, crystals of, from Vialas, 56. 

manufacture and utilisation 
of artificial, 340. 

Hematite pig, analysis of, 537. 

Heptachlorodinaphthalene, 65. 

Heracleum-oil, hexyl alcohol from, 61. 

Herbivora, formation of hippuric acid in 
the urine of, 835. 

Heptane, 1086. 

Heptyl hydride, normal, 1086. 

Heterogenite, 990. 

Heulandite from Elba, 991. 

Hexacetodulcite, 400. 

Hexane, 1085. 

Hexbenzodulcite, 1093. 

Hexbromide of silicon, 40. 

Hexchloride of silicon, 40. 

of tungsten, 286. 

Hexoylene, 436. 

Hexyl alcohol from essential oil of Hera- 
cleum, 61. 

Hexylene, a new, 1087. 

hydride (dipropyl), formation of, © 
from acetone, 409. 

Hexyl hydride, normal, 1085. 

Hippuric acid, formation of, in the urine 
of herbivora, 835. 

Homologous series, differences of boiling 
point in, 470. 

Honey, fermentation of, with yeast, 906. 

Hops, amount of sugar in, 1111. 

nature and quantity of the ele- 

ments removed from the soil by a crop 

of, 641. 

preservation of, 272. 

Humic acid, 521. 

Humite, crystalline system of, 53. 

crystals, 294. 

Humus, absorption of ammonia from 
the air by, 917. 

bodies, absorption of, by plants,- 

1036. 

-substances of the soil, 521. 

Hydracids, compounds of, with dulcite, 
399. 

—— thermal effects produced during 
the electrolysis of, 25. 

Hydraulic lime, mixing of, 528, 

magnesium limestone, hardening of, 
340. . 
power of mortars and cements, 

origin of the, 528. . 

Hydrazophenylene, 695. 

Spteneana, 250. 

Hydriodic acid, action of, on benzylated 
anisol, 703. 
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Hydriodic acid, action of, on codeine in 
presence of phosphorus, 150. 
reduction of glutanic acid by, 


815. 


and phosphorus, action of, 
on diapo-tetramcrphine, 656. 

Hydrobilirubin, 638. 

Hydrobromic acid, action of, on codeine, 
152. 

Hydrocarbons of the acetylene series, 
435. 

aromatic, 437. 

formation of phenols from, 


481. 

—— —— products of oxidation of, 619. 

—— from essential oils, 3. 

chemistry of, 425. 

oxidation of the aromatic, having 
lateral chains, 815. 

—— from Pechelbronn petroleum, 886. 

CrH»n+2, production of, in alco- 

holic fermentation, 574. 

of the series C,Hon-4, 436. 

synthesis of condensed, 681. 

Hydrochloric acid, action of, on codeine, 
152. 

—— — action of, on diapo-tetramor- 
phine, 655. 

—— —— detection of, in cases of poison- 
ing, 87. 


preparation of pure, from the 
impure fuming acid, 979. 

Hydrocotarnine, 724. 

Hydrocyanic acid, action of chlorine and 
bromine on an alcoholic solution of, 
411. 


reaction of, with chloral and 

crotonic chloral, 485. 

ready liberation of, from ni- 
trobenzene, dinitrobenzene, and simi- 
lar compounds, 693. 

Hydro-dinitroazobenzene, 503. ; 

Hydroelectric currents, thermic coeffi- 
cients of, 115. 

Hydrogen absorbed by palladium, re- 
ducing action of, 231. 

action of chromic acid on, 590. 

affinity of, for chlorine, oxygen, and 

nitrogen, 215. 

application of sulphuretted, to 

analyses in the dry way, 841. 

carbon dioxide and hydrogen sul- 

phide, analysis of mixtures of, 919. 

and carbon monoxide, analysis of 

mixtures of, 919. 

combination of, with aromatic hy- 

drocarbons, 440. 

evolution of, in alcoholic fermenta- 

tion, 572. 

decrease in chemical activity of, in 

the reduction of ferroso-ferric oxides. 

by admixture with foreign gases, 281. 


Hydrogen, iron reduced by, 676. 

spectrum of, at low pressures, 383. 

bromide, action of, on nitronaph- 

thalene, 136. 

dioxide, action of potassium per- 

manganate on water charged with, 

under the influence of a freezing mix- 

ture, 921. 

estimation of, by solution of 
indigo, 922. 

— peroxide, formation of, in combus- 
tion and in vital processes, 35. 

silicide, composition of, 155. 

sulphide, absorption of, in gas 

analysis, 918. 

——- and carbon dioxide, analysis 

of mixtures of, 918. 

reduction of sulphuric acid to, 

by hydrogen in the nascent state, 

786. 


—— —— separation of sulphur from, 
1129. 

Hydro-isonaphthamide, 699. 

Hydrometer for saccharine liquids, 976. 

Hydrometry and the German scale of 
hardness, 88. 

Hydroxylamine, benzoyl-derivatives of, 
414, 

——— hydrochlorides of, 37. 

Hydrosorbic acid, 486. 

Hyoscyamus niger, ash-analysis of the 
seed of, 263. 

Hypochlorite, 132. 

Hypochlorous anhydride, absorption 
spectrum of, 382. 

Hypophosphites, 787. 

Hyposulphate of thallium, 987. 

Hyposulphite and sulphantimonate of 
sodium, compound of, 42. 

Hyposulphuric chloride, action of phos- 
phorous chloride on, 222. 

Hypoxanthine, occurrence of, in normal 
bone-marrow, 1106. 

—— reaction of, with silver nitrate and 
gelatin, 257. 


I. 


Ice, fabrication of, by means uf methylic 
ether, 532. 

Idocrase from Arendal, 56. 

Idrialene, 445. 

Illuminating gas from Bohemian lignite, 
1138. 

Ilmenium, compounds of, 294. 

Inactive liquids and metals, electromo- 
tive force developed by the contact of, 
662. , 

Indian geranium, essential oil of, 12. 

Indigo, relation between specific gravity 
and colouring power of, 251. 
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Indigo-solytion, application of, to the 
estimation of nitrates, nitrites, and 
hydrogen dioxide, 922. 

solvents for, 271. 

sulphate and arsenious acid, com- 
parative action of ozone upon, 979. 

Indigotin, preparation of crystallised, by 
means of phenol, 240. 

Indol, 709. 

Indophan, 251. 

Induction-spark, 
117. 

Indulin blue, 855. 

Industrial culture, statics of, 641. 

Infusions, vegetable, action of oxygen 
on, 640. 

Infusorial earths, applications of, 940. 

Ink-spots, removal of, from coloured 
fabrics, 1142. 

Inosite : its occurrence in the vegetable 
kingdom and convertibility into para- 
lactic acid, 315. 

Inulin, reaction of, with acetic anhy- 
dride, 68. 

Inverse formation in the tetryl series, 
478. 

Invertebrata, the connective tissue of, 
633. 

Invertebrate animal, iron in the blood 
of an, 899. 

Invisible photographic image, 31. 

Todaniline, action of carbon disulphide 
on, 511. 

Todate of calcium in sea-water, 597. 

of potassium, oxidising power of, 

1074. 

of thallium, 987. 

Todated phenylic mustard oil, 510. 
Iodide of butyl, action of mercuric 
cyanide and of zinc-ethyl on, 1092. 
of lead, action of, on some metallic 

acetates, 242. 

of potassium, action of mercuric 

oxide on, 987. 

manufacture of, from the 

mother-liquors of kelp, 1130. 

potassio-thallic, 988. 

of starch, 299, 687. 

of tungsten, 287. 

Iodides, action of ether on, 923. 

compounds of aniline and toluidine 

with metallic, 249. 

of hydrogen and the alkali-metals, 

precipitation of dilute silver-solutions 

by the, 25. 

secondary, formation of, from ole- 
fines, 433. 

Iodine, behaviour of, with acids, 1073. 

bromide, absorption spectrum of 

the vapour of, 665. 

and Chili saltpetre, industry of, 


constitution of the, 


in Tarapaca, 1131. 
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Iodine chloride, absorption spectrum of, 


detection of, in organic bodies, 
1039. 


of, in the state of potassium 
iodide in urine, 1124. 

estimation of, by Carius’s method, 
1039. 


of, in kelp liquors, 1116. 

—— primary spectrum of, 873. 

—— reaction and guaiacum resin, 1115. 

—— reaction of, with tannic acid, 7 

reactions of, with starch and dex: 

trin, 72. 

testing of commercial, 1115. 

-vapour, luminosity of, 596. 

-green, dyeing of alpaca with, 188. 

Iridium-compounds analogous to the 
combinations of ethylene with platin- 
ous chloride, 48. 

separation of, from platinum, 49. 

Iron, action of ammonium sulphydrate 
on, 982. 

in blast-furnace slags, estimation 

of, 1117. 

in the biood and in food, 832. 

in the blood of an invertebrate ani- 

mal, 899. 

burnt, 561. 

cold-short, 560. 

— composition of white cast, 677. 

—— crystalline or burnt, 466. 

—— crystalline phosphide of, 677. 


estimation of manganese in, 925. 
of sulphur and phosphorus in, 


89. 

examination of some masses of 
native, discovered by Nordenskiold 
in Greenland, 882. 

and ferrocyanogen, estimation of 
meteoric, 90. 

meteoric, from Augusta Co., Vir- 
ginia, gases occluded in, 797. 
determination of combined 
carbon in, 604. 

from Greenland, 603, 796. 
—— -minium, 270. 

ores of Pennsylvania, 59. 

pisolitic, from North Wales, 


1054. 


separation and utilisation of 
the phosphoric acid in, 931. 

oxide, behaviour of dialysed, 272. 
method of separating, from 
raw sugar, 530. 

for purification of coal-gas, 


188. 

—— separation of, from uranium 

oxide, 178. 

phosphides, 881. 

—— plates, manufacture of Russian, 
1136. 
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Iron protoxide, anhydrous, new method 
of producing, 285. 

—— puddling of, 555. 

—— -pyrites from Chichiliane, 294. 

— red-short, 561. 

reduced by hydrogen, 676. 

— refined, 554. 

—— (bar), silicium and manganese in, 
1136. 

and steel, manufacture of, 533. 

-stones, clay, analyses of, 534. 

and sulphur, relative proportion of, 

in the pyrites of certain specimens of 

Iowa coal, 228. 

testing of bones for, 257. 

Irritation, cutaneous influence of, on 
tissue-change, 312. 

Isobromopropionic acid, 687. 

Isobutyl alcohol, conversion of normal 
butyl alcohol into, 474. 


carbinol, 475. 

inverse formation of, from 
trimethyl carbinol, 478. 

physical properties of, 230. 
reduction of isobutyric acid 


to, 475. 

aldehyde, 1001. 

iodide, boiling point and specific 
gravity of, 231. 

Isobutyl-formic acid, 242. 

Isobutyric acid from citradibromopyro- 
tartaric acid, 814. 

reduction of, to isobutyl alco- 


hol, 475. 

Isocyanate, benzylic, 447. 

Isocyanurate, benzylic, 449. 

Isocyanuric acid, 625. 

Isomeric acids, C7H,O3, iodised products 
of, 622. 

Isomerism in the benzoic series, 708. 

Isomorphism, contribution to the theory 
of, 288. 

Isopropyl alcohol, conversion of normal 
propyl alcohol into, 236. 

oxidation of, to acetone by the 

action of chromic anhydride, 143. 

benzoate, 237. 

chloride, action of chlorine on, 290, 
134. 

Isopropylsulphonic acid, 998. 

Isopyre, 1049. 

Isotoluylene alcohol, 138. 

Isoxylene, reduction of, 893. 

Isuretine, 500. 

Itaconic acid, electrolysis of, 144. 


J. 


Jew’s tin, analysis of the incrusted sur- 
face cf a block of, 678. 


conversion of, into trimethyl | 


Juglans cinerea, bark of, 909. - 

Juice of the larve of Cimbex-species, 
157. 

Julin’s carbon chloride, synthesis of, 
996. 


K. 


Kamala, 1034. 

Kelp-liquors, estimation of iodine in, 
1116. 

mother-liquors, new process of 
manufacturing potassium iodide from, 
1130. 

Kermes, 43. 

Ketones, 892. 

the oxidation of, as a means of de- 
termining the constitution of acids 
and alcohols, 408. 

Kidney-bean, influence of light on the 
germination of the, 168. 

Kidneys and bladder, physiology of, 
633. 

Kino, pyrocatechin in, 296. 

Kynurenic acid, 1028. 

Kynurenine, 1028. 


L. 


Labradorite rocks of Waterville, New 
Hampshire, 227. 

Lactic ferments, origin of, 259. 

Landes of Brittany, chemical studies on 
the, 320. 

Lanthanum, determination of, in tanta- 
lites and columbites, 124. 

Lanthopine, 722. 

Laudanine, 722. 

Luaudanosine, 724. 

Laurylene from bay-oil, 3. 

Lava block thrown out by Vesuvius dur- 
ing the eruption of April, 1872, 1081. 

Lead, action of dilute saline solutions 
upon, 679. 

addition of, in the refining of cop- 

per, 340. 

-chamber crystals, formula of, 627. 

reaction of, with water, 


595. 
iodide, action of, on some metallic 
acetates, 242. 
monoxide, action of phosphorous 
chloride on, 223. 
red, manufacture of, 182. 

—— tubes with a lining of tin, 940. 

white, red coloration of, 881. 

Leather, dyeing of, with coal-tar colours, 
046. 

Leaves, absorption-spectrum of, 164. 

Leech, hemoglobin in the, 256. 
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Legumin from pulse of South Russia, 
composition of, 915. 

Lemon-oil, cymene from, 1009. 

Lepidene, derivatives of, 295. 

Lepidolite, preparation of cesium and 
rubidium salts from, 880. 

“ Le Salant,” note on, 86. 

Leucine, formation of, in alcoholic fer- 
mentation, 260. 

valerianic acid from, 248. 

Leucocorallin, 705. 

Leucoline, 657. 

oil, 306. 

Leukhemia, reaction of the blood in, 
833. 

Library of the Chemical Society, dona- 
tions to the (1871-72), 774. 

Lichens, physiological chemistry of, 639. 

Life, influence of changes in the baro- 
metric pressure on the phenomena of, 
831, 1029. 

Light, action of, on chlorine and bromine, 
28. 


action of, on chlorophyll, 160. 

chemical and mechanical altera- 

tions of haloid silver salts by, 29. 

influence of, on the germination of 
the kidney-bean, 168. 

Lightning, spectrum of, 118. 

Lign aloes, essential oil of, 2, 12. 

Lignite, action of alkalis on, 511. 

illuminating gas from Bohemian, 

1138. 

Lignites, composition and heat of com- 
bustion of, 183. 

Limax flava, iron in the blood of, 879. 

Lime, compounds of sugar with, 810. 

estimation of, 263. 

—— mixing of hydraulic, 528. 

native phosphates of, 795. 

softening of water with, 272. 

Lime-tree, saccharine matter found on 
the leaves of a, 316. 

Limneus, hemoglobin in the pharynx of, 
255. 

Lines of the spectrum, influence of pres- 
sure on, 664. 

Liquid transpiration, 219. 

Liquids, compressibility of, under high 
pressure, 974. 

—_—— of electricity through, 

207. 

constitution of, 1071. 

electric conduction by, without elec- 

trolysis, 209. 

influence of certain, in retarding 


the action of acids upon metals, 116. 
Lithium hydrate, 1074. 
—— injurious action of, in vegetation, 
165. 
—— and sodium, separation of, 468. 
Litmus-paper as a reagent, 321. 
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Liver, glycogenic function of, and its re- 
lation to diabetes, 901. 

preparation of glycogen from, 83. 

Lobaric acid, 640. 

Logwood test for alum in bread, 923. 

Lokao, &c.,.uses of, in dyeing, 707. 

Lupine-seed as fodder, 642. 

— yellow, constituents of, 518. 

Lute, simple quicksilver, 528. 

Lycoctonine, 305. 


M. 


Machine puddling, 557. 

Magdala red, 695. 

Magnesian lime-stone, hardening of hy- 
draulic, 340. 

Magnesium and ammonium chloride, 
composition of the crystalline deposit 
from a solution of, 674. 

experiments on acid sulphite of, 

673. 

use of, in Marsh’s test for arsenic, 
1042. 

Magnetic iron ore, crystals of, from Tra- 
versalla, 56. 

Malden island guano, 1112. 

Maleic acid, molecular weight of, 891. 

Malic acid, rotatory power of, 814. 

Malt, distribution of diastase in, 1110. 

-extract, action of, on starch, 580. 

Maltose, the end-product of the action 
of malt-extract on starch-paste, 588. 

Malt-wort, fermentation of, 574. 

Mandelic acid, synthesis of, 708. 

Manganese analysis by the method of 
Fresenius and Will, 264. 

estimation of, 1044. 

estimation of, in cast iron, steel, and 

bar iron, 925. 

metallic, 1077. 

metallurgy of, 1076, 1143. 

—— in pig iron, 551. 

spectra of, in blowpipe beads, 524. 

in steel and bar iron, 1136. 

Manganous chloride, preparation of pure, 
1078. 


some reactions of, 1077. 
Mangolds, nutritive value and composi- 
tion of, 913. 
Manna from Kurdistan, 813. 
Mannite, hexane from, 1085. 
and its isomerides, acetyl deriva- 
tives of, 66. 
reaction of, with acetic anhydride, 
70. 


Manure, (earth-closet), composition and 
agricultural value of, 523. 

(farm-yard), composition of, 522. 

sea-weed as, 1111. 

Manures, phosphatic, analysis of. 326. 
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Manuring with powdered phosphorite, 
839. 

with straw, 1112. 

Maple, spring period of, 170. 

Marceline, 127. 

Marsh-gas, action of chromic acid on, 
590. 

Meadow-grass, influence of river and 
spring water on, 518. 

nutritive value of, 914. 

-hay, composition and digestibility 
of, 1637. 

Meat-extracts considered from a physio- 
logical point of view, 158. 

Melampyrum arvense, chromoglucoside 
from the seed of, 424, 

Melting point, influence of a change of 
specific gravity on the, 460. 

Menthol, 10. 

Mercaptan, nitrobenzylic, 1027. 

Mercurial vapours, diffusion of, 225. 

Mercuric cyanide, action of, on butyl 
iodide, 1092. 

iodide, compound of, with aniline, 

249. 

oxide, action of, on iodide of potas- 

sium, 987. 

sulphocyanate, of, 
626. 

Mercury, estimation of, in its ores, 
927. 

—— precautions against the injurious 
influence of, on workmen in the manu- 
facture of mirrors, 933. 

Mesitylene, formation of, from acetone, 
438. 

-sulphonic acid, 1019. 

Mesitylenic acid, formation of, by oxida- 
tion of mesitylene, 439. 

Mesocamphoric acid, basicity of, 146. 

Mesoxalic acid, 1001. 

Metabromotoluene, 698. 

Metallic articles, coating of, with a nearly 
costless, permanent, shining black 
varnish, 187. 

oxides, alleged influence of calcina- 

tion on the heat of solution of, 217. 

precipitations, new mode of print- 

ing upon stuffs by means of, 855. 

salts, state of, in solution, 212. 

sulphides, decomposition of, soluble 
by water, 224, 672. 

Metalloids, mutual substitution of some, 
120. 

Metals, colours of, 119. 

determination of, by electrolysis, 

925. 

electric phenomena exhibited by 

certain, when rubbed with carbon bi- 

sulphide, 971. 

electromotive force developed by 


double salts 


contact of, 379. 
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Metals, estimation and separation of 
several, by the voltaic current, 174. 
and inactive liquids, electromotive 
force developed by the contact of, 662. 
influence of certain liquids in re- 
tarding the action of acids upon, 116. 

Metanitrobenzoic acid, 710. 

Metwaitrocinnamic acid, 710. 

Metaphosphoric sulphobromide, 984. 

Metastannic acid, 274. 

Meteoric iron, determination of combined 
carbon in, 604. 

of Ovifak, Greenland, 603, 


796. 

dust, examination of rain accom- 
panied by, 1082. 

Meteorite from Tjube (India), 603. 

Meteorites, 992, 993. 

Methylalcohol-trisulphonic acid, 408. 

Methylic chrysanisate, 714. 

ether, generation of cold and fabri- 
cation of ice by means of, 532. 

Methyl-allyl ether, 686. 

Methylamine, formation of, by heating 
methyl alcohol with sal-ammoniac 
and hydrochloric acid, 248. 

Methyl-bromacetol, action of water on, 
238. 

Methyl-caprone, 892. 

Methyl-chloracetol, action of water on, 
239. 

Methylguanidine, behaviour of mono- 
chloracetic acid to, 149. 

Methylmercaptan-disulphonic acid, 403. 

trisulphonic acid, 403. 

Methyl-monobromally] ether, 687. 

Methylphosphines, oxidation - products 
of, 420. ° 

Methylphosphoplatinic ether, 1090. 

Methylphosphoplatinous ether, 1088. 

Methyl-propargylic ether, 687. 

Methyl-salicylic alcohol, 1095. 

Mica of adamellogranite, 602. 

Micromineralogy, contributions to, 294. 

Mignonette, allyl sulphocyanate, a con- 
stituent of the root of, 172. 

Milk analysis by the ammonia process, 
1044. 


analysis of woman’s, 513. 

—— influence of the addition of calcium 
phosphate in the food on the composi- 
tion of the ash of, 837. 

—— microscopical appearance of sweet 
and skim, 1106. 

quantities of ammonia evolved 

from, by potash and by permanganates, 

646. 


researches on, 258. 

and white of egg spots, distinction 
between, 646. _ 

-sugar, alcoholic fermentation of, 
316. 
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Milk-sugar, nitrogenous compounds from, 
= 
71. 


reaction of, with acetic anhy- 
dride, 70. 

Mineral matter of plants, 642. 

veins, connection of certain pheno- 
mena with the origin of, 123. 

Mineralogical notices, by Maskelyne 
and Flight, 1049. 

Mineralogy, contributious to, 289. . 

Minerals from Elba, 991. 

Molasses, recovery of sugar from, by 
baryta, 185. 

Molecular dissociation by heat of com- 
pounds in solution, report on, 120. 
weights of saline substances, an 

attempt to determine, 1068. 

weight, simplest method of ascer- 
taining, by the vapour-volume, 782. 

Mollusca, presence of hemoglobin in the 
muscles of, 255. 

Molybdie acid, note on Fresenius’s pro- 
cess for the recovery of, from residues, 
264. 


use of, in dyeing, 186. 

trioxide, action of phosphorous chlo- 
ride on, 223. 

Monallylin, 398. 

Monamines, secondary, of the aromatic 
series, 1025. 

synthesis of aromatic, by the mov- 
ing about of atoms in the molecule, 
1021. 

Mono-acetyl-saccharose, 69. 

Monobenzy] urea, 448. 

Monobromally! acetate, 686. 

Monobrom-ethyl ether, 479. 

Monobromo- and monochloropropylene, 
action of water on, 238. 

Monochloracetate, phenylic, 144. 

Monochloracetic acid, behaviour of, to 
methyl-guanidine and similar com- 
pounds, 149. 

Monochlorallyl sulphocyanate, 479. 

Monochlorallyl-ethyl ether, 479. 

Monochlorocitramalic acid, origin and 
properties of, 78. 

Monochlorocrotonic acid obtained from 
crotonic chloral, 689. 

Monochlorocrotonitrile, 690. 

Monochlorodibromobutyric acid, 690. 

Monochloronaphthalene, 64. 

Monomethyl-phosphinic acid, 420. 

Mononitronaphthalene, 699. 

Mononitroresorcin, 1006. 

Monothallious phosphate, 988. 

Monoxethyl-chlorhydrin, 686. 

Montebrasite, 793. 

identity of, with amblygonite, 


126. 
Moors (Landes) of Brittany, chemical 
studies on the, 320. 


' 
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—— action of hydriodie acid on, 


ies of phosphoric acid on, 652. 

estimation of, in opium, 180, 181. 

polymerisation of, 506. 

reactions of, 1043. 

Mortars and cements, origin of the hy- 
draulic power of, 528. 

Moths, protection of cloth and other 
material from, 856. 

Mountain limestone of Skipton, composi- 
tion of, 535. 

Mucedinea, pretended transformation of, 
into alcoholic ferments, 261. 

Mucous tissue of the umbilical cord, 311. 

Mud of the Nile, analysis of, 644. 

Mulberry leaves, 1035. 

composition of, 1035. 

Muscarine, a vegetable base contained in 
Agaricus muscarius, 829. 

Muscle, preparation of glycogen from, 
84. 


Muscular activity, relation of glycogen 
to, 156. 

tissue, quantity of nitrogen in, 
512. 

Mustard-oil, chlorinated and iodated 
phenylic, 510. 

Mycomelic acid, constitution of, 250. 

Myelin, 989. 

Myristicene, 3. 

Myristicol, 11. 

Myrtene, 3. 

Myrtus Pimento, essential oil of, 2. 


N. 


Napelline, 305. 

Naphthalene-carboxylic acid, amide of, 
624. 

Naphthalene of commerce, pure, 306. 

constitution of, 442. 

isomeric mono-substitution- 

products of, 82. 

derivatives of, 64, 698. 

tetrachloride, 64. 

Naphthalenes, dichloro, a- and £-, 65. 

Naphthol, quinone-derivatives of, 241. 

Naphthylamines, secondary, 1025. 

Naphthyl-purpuric acid, new blue colour- 
ing matter derived from, 251. 

Narceine, use of phenol for detecting, 
331. 

Narcotine, 723. 

Natal aloes, action of nitric acid on, 153. 

Nicholson- or alkali-blue on wool, 
1140. 

Nickel, action of ammonium sulphydrate 
on, 982. 

Nickel-gymnite from N. Carolina, analysis 
of, 681 
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Nightskade, deadly, distribution of atro- 
pine in the leaves and root of, 1101. 

Night violet, 531. 

Nile mud, analysis of, 643. 

Niobates, natural, composition of, 189. 

determination and separation 
of metallic acids in, 193. 

Niobite. See Columbite. 

Niobium, compounds of, 294. 

separation of, from titanium, 194. 

—— separation of, from tin and tungsten, 
193° 

Nitraniline, a third, 418. 

Nitranisic acid, action of ammonia on, 
1024, 

Nitrate, thallious, 988. 

Nitrates, amounts of, in spring, brook, 
river, and lake water, 786. 

estimation of, by solution of indigo, 
922. : 

Nitration-products of the dibromophe- 
nolsulphonic acids, 857. 

— of the dichlorophenolsulphonic 
acids, 93. 

Nitric acid, action of, on Natal aloes, 153. 

— containing lower oxides of 

nitrogen, action of, on silver chloride 

blackened by light, 455. 

decolorising action of, on red 

wines, 853. 

decomposition of, by heat, 35. 

estimation of, 323, 324. 

—— estimation of, in potable 
waters, 922. 

— solubility of silver chloride in 
strong, 453. 

in water, delicate test for, 


324. 

anhydride and a new nitric hydrate, 
1072. ; 

Nitrification, facts for the history of, 


Nitriles, new method of preparing, 1020. 

Nitrite of ammonium, formation of, in 
combustion and in vital processes, 35. 

amylic, 1092. 

of potassium, action of, on ethyl 
chloracetate, 608. 

Nitrites, estimation of, by solution of 
indigo, 922. 

of amyl, isomeric, 474. 

Nitro-amidobenzoic acid, formation of, 
from nitro-uramidobenzoic acid, 498. 

Nitrobenzene, action of alkalis on, 620. 

Nitrobromobenzene, action of ammo- 
nia on, 1003. 

detection of, in bitter almond-oil, 
843. 

Nitrobenzene, estimation of, in bitter al- 
mond oil, 1127. 

ready liberation of hydrocyanic 

acid from, 693. 
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Nitrobenzol-mercaptan, 1027. 
Nitrocarbol, 997. 

Nitrochlorophenols, observations on the, 
12. 
Nitro-compounds of the fatty series, 804. 

Nitroéthane, 682, 804. 

Nitrogen, atmospheric, action of, in vege- 
tation, 164. 

affinity of, for hydrogen, 215. 

—— amount of, in black tea, 1034. 

atomicity of, 982. 

--—— -compounds, classification of, 982. 

evolution of, in alcoholic fermenta- 

tion, 572. 

heat of formation of the oxygen- 

acids of, 786. 

heat of formation of oxygen-com- 

pounds of, 593. 

in organic bodies, modification of 
Dumas’ method for the estimation of, 
526. 

—— as plant-food, 1112. 

—— quantity of, in muscular tissue, 

12. 


tetroxide, absorption-spectrum of, 


synthesis of, 1072. 

Nitrogenised matter in the atmosphere, 
detection of, 1040. 

Nitrogenous compounds from milk-sugar, 
71. 

Nitro-hydrocinnamic acid, 300. 

Nitromesitylene-sulphonic acid, 1019. 

Nitromethane, 804, 997. 

Nitromethyl-benzophenone, 1004. 

Nitronaphthalene, action of hydrogen 
bromide on, 136. 

of phosphorous pentachloride 


on, 301. 
Nitronaphthalenes, 699. 
Nitrophthalic acid, 75. 
Nitrophenolsulphonic acids, formation of 
substituted, 869. 
8-Nitrophenyl-chlorolactic acid, 300. 
Nitrosodiethylin, 235. 
Nitrotolylene dichloride, 817. 
Nitro-a-toluic acid, 709. 
Nitro-uramidobenzoic acid, 497. 
Nitrous acid, estimation of, in nitrous 
sulphuric acid, 173. 
transformation of, in soil, 319. 
ether, action of, on benzamide, 303. 
and nitric acid, alternate predomi- 
nance of, in rain-water, 281. 
acid in rain-water, 87. 
Noctilucin, 1102. 
Nolla slates in the Grisons, 991. 
Non-luminous discharge, etfect of, 663. 
Nonylic acid from the octyl alcohol of 
Heracleum oil, 300. 
Normal butyl alcohol, conversion of, into 
isobutyl alcohol, 474. 
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Normal butyl] alcohol, conversion of, into 
butylene hydrate, 474. 

propyl alcohol, conversion of, into 

isopropyl alcohol, 236. 

propyl alcohol, synthesis of, 234. 

propy! compounds, pure, 235. 

propyl iodide, boiling point and 
specific gravity of, 231. 

Nutmeg-oil, myristicene obtained from, 


Nutritive value of mangolds, 913. 
of meadow-grass, 914. 


0. 

Oak-manna, 813. 

Obituary notices of Fellows deceased, 
between March 30, 1871, and March 
30, 1872, 342 —359. 

Octacetylated milk-sugar, 70. 

Octane, 1086. 

Octyl alcohol of Heracleum oil, nonylic 
acid from, 300. 

Oil-bean, Chinese, 1034. 

Oils, drying, properties of, 183. 

essential, 1. 

containing oxygen, 7. 

detection of spirit in, 265. 

fixed, examination of, 1044. 

influence of, in retarding the action 
of acids upon metals, 116. 

Olefines, 430. 

Oligoclase from Vesuvius, 51. 

Olive-oil, detection and estimation of 
earth-nut oil in, 180. 

Opaque media, colour of, 30. 

Opium alkaloids, 150. 

coloration of, by sulphuric 


acid, 724. 

contributions to the history 
of, 72, 504 

—— —— physiological action of, 1107. 

estimation of morphine in, 180, 
181. 

—— extract, 1129. 

Optical rotatory powers of organic bodies, 
relations between, 665. 

Orcin, synthesis of, 621, 1096. 

Orcins, chlorine and bromine substitu- 
tion-products of the. 297. 

Organic acids: can they contain more 
water-residues (HO) than  carbon- 
atoms ? 365. 

new method of synthesis of, 


—_— 


142. 
bodies, detection of chlorine, bro- 
mine, and iodine in, 1039. 
relations between the optical 
rotatory powers of, 665. 
compounds of high boiling point, 
vapour-densities of, 295. 


. 


1191 


Organic fluids, new tests for some, 645. 
matters in the atmosphere, detec- 
tion of, 1040. 

matter in building-rubbish, 271. 

Organism, distribution of hemoglobin in 
the living, 255. 

Orthobromotoluene, 696. 

Orthoclase from Harzburg, 53. 

Orthoclases, chemical composition of, 289. 

Orthonitrochlorophenol, preparation of, 
14. 

Orthonitrophenol, chlorination of, 14. 

Orthophosphoric sulphobromide, 986. 

Orthotoluic acid, formation of, by a new 
method, 491. 

Orthoxylene from liquid bromotoluene, 
893. 

Osmose, influence of pressure on, 974. 
Oxalate ethylic, action of sodium-amal- 
gam on an alcoholic solution of, 365. 
Oxalic acid, action of potassium perman- 

ganate on, 608. 

Oxamide, dibenzyl-, 1026. 

Oxidation in the organism, 1030. 

-products of. bile-pigments and 

’ their absorption-bands, 307. 

Oxide of allylene, 143. 

of iron, method of separating, from 
raw sugar, 530. 

Oxides, metallic, alleged influence of cal- 
cination on the heat of solution of, 
217. 

solubility of, in alkali, 672. 

Oxyanthraquinone, 141. 

Oxyanthraquinone-sulphonic acid, 141. 

Oxybenzoic acid: changes which it 
undergoes in the blood, 637. 

iodised products of, 622. 

Oxybromides of tungsten, 287. 

Oxycamphoric anhydride, 147, 896. 

Oxychlorether from dichlorinated ether, 
606. 

Oxychlorides of antimony, 122. 

of silicon, action of heat on, 221. 

of tungsten, 287. 

Oxygen, action of, on copper nitrate in 
a state of tension, 674. 

action of,on vegetable infusions, 640. 

active, effect of, on pyrogallic acid, 
703. 

— affinity of, for hydrogen, 215. 

application of, to the freeing of pe- 

troleum springs from paraffin, 186. 

causes of variation in the propor- 

tion of, in the arterial system, 253. 

combustion of carbon by, 383. 

—— diffusion of, in the organism, 1030. 

—— of hemoglobin, influence of acids 
on the, 312. 

Oxygenated water, action of potassium 
permanganate on, under the influence 
ofa freezing mixture, 921. 
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Oxygen-compounds of nitrogen, heat of 
ormation of, 593. 

Oxylepidene, 295. 

Oxypicric acid, a new derivative of, 894. 

* Oxysulphide of carbon, 995. 

Ozone, absorption of, by water, 785. 

action of, on vulcanised caout- 

chouce, 1072. 

atmospheric, 976. 

comparative action of, on sulphate 

of indigo and on arsenious acid, 977. 

estimation of, 921. 

formation of, in combustion and in 
the vital processes, 35. 

— formation of, by plants, 515. 

preparation of, in a concentrated 

state, 220. 

preparation of, by a new method of 
producing a silent discharge of elec- 
tricity, 879. 

—— proportion of, in the air of the 
country, and its origin, 465. 

—— reactions of the air in the neigh- 
bourhood of gradua‘ion-houses for 
salt-evaporation, 384. 

a simple apparatus for the produc- 

tion of, with electricity of high ten- 

sion, 1071. 


P, 


Paludina, hemoglobin in the pharynx 
of, 255. 

Pancreatic ferment, 903. 

Papaveracea, alkaloids of, 1028. 

Papaverine, 724. 

Paper, dendritic spots on, 646. 

improvement in the manufacture 
of, 1048. 

—— labels on glass, preservation of, 
272. 

Parabanic acid, 423. 

synthesis of, 1099. 

Parabromotoluene, 696. 

Paracyanogen, constitution of, 250. 

Paraflin, compounds derived from, 803. 

— detection and estimation of, in 
stearin candles, 526. 

Paraffins, 428. 

action of heat and pressure on, 802. 

— commercial, determination of the 
melting and setting points of, 188. 

normal, 1083. 

Paralactic acid, convertibility of inosite 
into, 315. 

Paralbumin, occurrence of, in serous 
transudates, 310. 

Paraoxybenzoic acid, changes which it 
undergoes in the blood, 637. 

— iodised products of, 622. 

Paraphenolsulphonic acid, 622. 
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Parasorbic acid, 488. 

Parathionic acid (Gerhardt’s), identity 
of with ethylsulphuric acid, 606. 

— (Gerhardt’s), non-existence 
of, 684. 

Paratoluenesulphamide, oxidation of, 622. 

Para-azobenzoic acid, azophenylene from, 
896. 

Parmelia saxatilis, resinoid acid from, 
639. 

Paytine, 721. 

Peltier’s phenomenon, and the thermo- 
electric force of metals, 779. 

Pentabromorcin, 297: 

Pentabromoresorcin, 298. 

Pentacetodulcite, 400. 

Pentaceto-monochlorhydro-dulcite, 400. 

Pentacetyl-elecampane-inulin, 68. 

Pentacetyl-saccharose, 69. 

Pentachlorethane, action of bromine on, 
232. 

Pentachloride of phosphorus, action of, 
on certain aciamides, 413. 

of tungsten, 287. 

Pentachloronaphthalene, 443. 

Pentachlororcin, 297. 

hypochlorite, 297. 

Pentane, 10835. 

Pentasulphide of phosphorus, action of, 
on carbon tetrachloride, 452. 

Pentene, 1085. 

Pepsin, action of, on the fibrin of blood, 
630. 

and bismuth, elixir of, 1144. 

—— new method of demonstrating and 
measuring the action of, 313. 

Peptones: their destiny in the blood, 254. 

of fibrin, 629. 

Perchlorate thallious, 988. 

Perchlorophenols, 701. 

Percylite from South Africa, 1051. 

Periodate of thallium, 987. 

Permanganate of potassium, action of, 
on tartaric, citric, and oxalic acids, 608. 

use of, in the galvanic battery, 


279. 


influence of, on water charged 
with hydrogen d'oxide, under the ac- 
tion of a freezing mixture, 921. 

Permian rocks of the Lower Odenwald, 
796. 

Peroxides of barium, strontium, and 
calcium, preparation of, 880. 

of hydrogen, estimation of, by solu- 
tion of indigo, 922. 

Perowskite, 294. 

Petroleum oils, determination of the 
igniting points of, 272. 

of Pechelbronn, hydrocarbons from 

the, 886. 

springs, application of oxygen to 

the freeing of, from paraffin, 186. 
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Phenaconic and fumaric acids, identity 
of, 144. 

Phenol, antidotes to poisoning by, 638. 

benzylated, 702. 

— and creasote, distinction between, 
929. 

from glycerin, 61. 

monochloracetate and amidoace- 

tate, 144. 

oxidation of, 482. 

— physiological and chemical action 
of, 627. 

presence of, in the animal body, 
and its action on the blood and nerves, 
628. 

—— synthesis of a new, 241. 

transformation of, into alkaloids, 


247. 

use of, for detecting narceine and 

curarine in chemico-legal investiga- 

tions, 331. 

its value as a disinfectant, 904. 

Phenols, bromonitro-, 861. 

compounds of, with aldehydes, 301, 

493. 

contributions to the history of the, 

135. 

formation of, from aromatic hydro- 

carbons, 481. 

notes on the, 620. 

Phenolsulphonic acid, reactions of, 146. 

Phenyl-allyl ether, 687. 

-benzyl-urea, 449. 

Phenylene-diacetic acid, 1013. 

-diamine, 1024. 

from bromonitroamidoben- 
zene, 1003. 

Phenylic ethers, mixed, formation of, 
135. 

— mustard oil, chlorinated and io- 
dated, 510. 

Phenylnaphthylamine, 1025. 

Phenylxylidine, 1025. 

Phorone from camphoric acid, 1011. 

Phosgene ether and ethyl iodide, action 
of sodium on a mixture of, 607. 

—— liquid, action of, upon some amides, 
718. 

Phosphate, ammonio-sodic, 673. 

calcic, solubility of some forms of, 
269. 

Phosphates, estimation of ammonia in- 
soluble, by means of calcined mag- 
nesia, 89. 

— estimation of reduced, 842. 

—— influence of different earthy, mixed 
with the food, on the composition of 
the bones, 897. 

of thallium, 988. 

—— action of sulphurous acid on, 39. 

comparative value of mineral, 848. 


Phosphatic manures, analysis of, 326. 
VOL. XXv. 


Phosphides of iron, 881. 

Phosphines, aromatic, 422. 

Phosphoborate of sodium, 596. 

Phosphoplatinic acid, 1091. 

compounds containing toluidine, 

826. 

ethers, 1090. 

: and phosphoplatinous compounds, 

91. 

Phosphoplatinous ether, ammonio-deri- 
vatives of, 1088. 

—— reaction of, with zinc, 1088. 

Phosphoplatinum compounds, 1088. 

Phosphorescence and fluorescence, rela- 
tion between, 1061. 

produced by increase of tempera: 
ture, 119. 

Phosphoric acid, action of, on morphine, 
652. 

—— —— condition of, in soils, 838. 

—— —— crystallised, 786. 

estimation of, by means of 

uranium, 178. 

influence of an ammonium 

salt on the precipitation of, by ammo- 

nium molybdate, 264. 

of iron ores, separation and 

utilisation of, 931. 

precipitation of, 922. 

separation of, from ferric oxide, 

alumina, lime, and magnesia, 920. 

bromochloride, 282. 

molecular combinations of, 

with bromine, 670. 

oxychloride, action of, on boric an- 
hydride, 669. 

-— sulphobromide, decomposition of, 
by water and alcohol, 282. 

sulphobromides, 983. 

sulphobromochloride, 283. 

Phosphorite, manuring with powdered, 
839. 

Russian, 56, 58. 

Phosphorous chloride, action of, on an- 
hydrides and chlorides, 222. 

action of bromine on, 385. 

Phosphorous chloride, decomposition of, 
by water, 223. 

Phosphorus, chlorides of, 38. 

-compounds, constitution of, 982. 

— estimation of, in iron, 89. 

and hydriodic acid, action of, on 

diapo-tetramorphine, 656. 

oxychloride, action of, on phospho- 

ric anhydride, 39. 

pentachloride, action of, on anthra- 

quinone, 139. 

pentasulphide, action of, on carbon 

tetrachloride, 452. 

pentoxide, action of carbon tetra- 
chloride on, 605. 

—— in pig iron, 550 
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Phosphorus, spectrum of, 27. 
sulphochloride, 38. 
Phosphosulphate of sodium, 596. 


. Phosphory] trichloride, 38. 


Photographic image, invisible, 31. 

process with silver bromide collo- 
dion, 1138. 

Photography, preparation of collodion 
for, 532. 

on porcelain, 187. 

Photo-lithographic method, new, 855. 

Phthalic acid, derivatives of, 75. 

formation of, by oxidation of 
anthraquinone, 443. 

Phthalic acids, isomeric, 438. 

anhydride, vapour-density of, 295. 

Picrate of lead, spontaneous inflamma- 
bility of silk loaded with, 531. 

Picric acid, relative position of the three 
nitro-groups in, 17. 

Pig-boiling, 554. 

Pig-iron, analyses of, 536—545. 

Pigments, yellow and red arsenic, 268. 

Pigs, digestibility of cellulose by, 1036. 

Pimento, essential oil of, 2. 

Pinacone, conversion of, into acetone by 
oxidation with chromic anhydride, 


143. 

Pine-timber, fichtelite from recent, 1083. 

Piperine, detection of, 330. 

Pisolitic iron ores from North Wales, 
1054. 

Planorbis, hemoglobin in, 255. 

Plant-food, nitrogen as, 1112. 

-growth, influence of ammonium 
sulphocyanate on, 917. 

Plants, absorption of humus bodies by, 
1038. 

— distribution of potash and soda 
in, 86. 

formation of ozone by, 515. 

— influence of spectrum colours ‘on 
the decomposition of carbon dioxide 
by, 1107. 

— influence of sulphur dioxide on, 
1108. 

influence of the temperature of the 

soil on the development of certain, 167. 

mineral matter of, 642. 

—— nature of silicium-compounds oc- 
curring in, 910. 

origin of the carbon fixed by, 158. 

pyrocatechin an element of living, 
171. 

Plating with aluminium, 1134. 

Platinic chloride, crystallised, 600. 

Platinum black, new process of prepar- 
ing, 790. 

chloride, a new, 680. 

compounds, new series of, 791. 

crucibles, loss of weight of, in a gas- 

flame, 266. 


Platinum, separation of, from iridium, 
49. 


Polarisation in a voltaic element, mea- 
surement of, 381. 

Polarising substances, influence of tem- 
perature on the molecular rotatory 
power of some, 970. 

Pollen and the formation of wax, 639. 

Polycrase, composition of, 200. 

Porcelain photography in America, 187. 

Portland cement, 336. 

Potash, estimation of, in urine by tartaric 
acid, 1124. 

inconveniences presented by the 

substitution of soda for, 266. 

-salts, physiological action of, 314. 

their sources and use as ma- 

nures, 523. 

soap, 934. 

— and soda, distribution of, in plants, 
86. 

Potashes, analysis of, 1041. 

Potassio-thallic chloride and iodide, 988. 

Potassium, action of, on vegetation, 165. 

bichromate, action of phosphorous 
chloride on, 222. 

— chlorate, preparation of, 1075. 

— chloride, industrial out-turn of a 
layer of, at Kalutz in Galicia, 336. 

— chlorochromate, 47. 

cyanide, action of, on dichloracetic 
acid, 401. 

—— — action of, on allyl iodide, 
890. 

—— iodate, oxidising power of, 1074. 

— _ action of mercuric oxide of, 
987. 


See Iodides, 1130. 

nitrite, action of, on ethyl chlorace- 

tate, 608. 

permanganate, action of, on tartaric, 

citric, and oxalic acids, 608. 

oxidation of conglutin from 

lupines by, 830. 

and sodium, determination of the 

solubilities and specific gravities of 

certain salts of, 566. 

separation of, 175. 

sulphite, action of, on bodies con- 
taining CCl3, 388. 

Potatoes, field experiments with, 912. 

proportion of starch in various 
sorts of, 1111. 

Potato-starch sugar, sugar-colours for 
beer, &c., from, 938. 

-testing with solution of “ salt,” 


188. 

Poultry dung, examination of fresh and 
commercial, 643. 

Prasine, 1057. : 

Precipitates, thermochemical researches 
on the formation of, 107. 
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Precipitation and evaporation, balance 
between, 1038. 

mutual, of dilute silver-solutions by 
the chlorides, bromides, and iodides of 
hydrogen and the alkali-metals, 25. 

Pressure, barometric, influence of changes 
in, on the phenomena of life, 831, 
1029. 

—— compressibility of liquids under 
high, 974. 

influence of, on endosmose and ex- 

osmose, 974. 

influence of, on fermentation, 576. 

influence of, on the lines of the 
spectrum, 664. 

Printing-colours for artificial alizarin, 
188. 


on stuffs, new method of, by means 
of metallic precipitations, 855. 

Proceedings at the Meetings of the Chem- 
ical Society (Session 1871-72), 769. 

Propargylic alcohol, 686, 807. 

ethers, preparation of, 480. 

Propione, 892. 

Propionic acid, formation of, from 
carbon monoxide and ethylate of potas- 
sium or sodium, 143. 

formation of, by oxidation of 
allylene, 142. 

Propyl alcohol of fermentation, 887. 

synthesis of normal, 234, 

—— —— transformation of allyl alcohol 
into normal, 998. 

-— compounds, pure normal, 235. 

hydride, production of, from methyl- 

bromacetol, 239. 

iodide, normal, boiling-point and 
sp. gr. of, 231, 235. 

Propylene, a third dichlorinated, 805. 

bromide, action of nascent hydro- 

gen, hydriodic acid, and water on, 

237. 


two new isomerides of, 683. 

—— chloride, action of nascent hydro- 
gen, hydriodic acid, and water on, 
238, 


and chlorobromide, prepara- 
tion of, 889. 

Protopine, 724. 

Pseudobutyl alcohol, formation of, from 
butyrone, 411. 

Pseudocoralline, 705. 

Pseudomorphine, 722. 

Pseudotoluidine, 823. 

sulpho-urea corresponding to, 720. 

Pucherite, 131. 

Puddle-process, dephosphorising, for the 
preparation of good bar iron from 
phosphorised pig, 1135. 

Dermoy’s, 1143. 

Puddling-furnace, Danks’s, 931, 1134. 

—— —— Spencer’s rotatory, 940. 
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Puddling of iron, 555. 

—— by machinery, 557. 

Pulmonary capillaries, tension of the 
gases of the blood in the, 311. 

Pulse from South Russia, composition 
of, and of the legumin obtained from 
it, 915. 

Purple of Cassius, composition of, 277. 

Pyrene, 445. 

vapour-density of, 295. 

Pyrite, crystalline form of, 56, 

Pyrites, estimation of sulphur in, 842. 

of Iowa coal, relative proportion of 
iron and sulphur in certain specimens 
of, 228. 

rae an element of living plants, 
171. 

in kino, 296. 

Pyrochlore, composition of, 201. 

Pyrogallic acid, effect of active oxygen 
upon, 703. 

Pyrogilding, 1134. 

Pyromorphite, didymium in, 995. 

Pyrophosphates, transformations of, 596. 

Pyrophosphoric suiphobromide, 983. 

Pyrophotography, 856. 

Pyroplating, 1045. ‘ 

Pyrosulphophosphoric ethyl-ether, 985. 

Pyrosulphuric acid, some reactions of, 
669 


Pyrosulphuryl chloride, action of phos- 
phorous chloride on, 222. 

Pyrotartaric acid, new modification of, 
1094. 

Pyruvin, 400. 


Q. 


Quartz bricks, English, analysis of, 
1046. 


—— crystals from Striegau in Silesia, 
55 


Quicklime, use of, in the blast-furnace 
mixture, 850. 

Quicksilver lute, a simple, 528. 

Quinamine, 720. ’ 

Quinicine, 101. 

Quinidine, formation of, from quinoi- 
dine, 721. 

Quinimetric process, new, 1128. 

Quinine, 1100. 

——- alteration of the white blood cor- 
puscles by, 254. 

estimation of, 1044. 

reactions of, 1043. 

Quinoidine, 106. 

formation of quinidine from, 721. 

Quinone, formation of, by oxidation of 
phenol, 482. , 

—— -derivatives of naphthol, 241. 
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Rain accompanied by meteoric (volcanic) 
dust, examination of, 1082. 

-water, alternate predominance of 

nitrous and nitric acid in, 281. 

composition of, 33. 

—— —— nitrous and nitric acid in, 87. 

normal constituents of, 324. 

Rammelsbergite, 129. 

Red coloration of white lead, 881. 

lead, manufacture of, 182. 

-short iron, 561. 

Refined iron, 554. 

Refraction in selenium, 26. 

Resin, fossil, from the Val d’Arno Supe- 
riore, 469. 

Resorcin mononitro-, 1007. 

-indophane, 895. 

Resounding flames, 279. 

—— the chemistry of, a process 
of dissociation, 252. 

of fishes, 637. 

of the larve of Tenedrio moliior, 
826. 

Rhamnetin, reaction of lead-compounds 
of, with diacetyl-saccharose, 71. 

Rhizomes of Triticum repéas, constitu- 
ents of the, 840. 

Rhodicone, 3. 

River-water, filtration of, 940. 

Rocks, Permian, of the Lower Oden- 
wald, 796. 

Roman chamomile, contributions to the 
chemical history of, 171. 

Roots and stubble remaining in the field 
after harvest, quantity and composition 
of, 262. 

Rosaniline, new mode of decomposition 
of, 419. 

Rose, essential oil of, 12. 

Roses, attar of, 937. 

Rubidium in beetroot, 908. 

——- salts, preparation of, from lepido- 
lite, 880. 

Ruficarmin, 704. 

Rufigallic acid, 246. 

constitution of, 1098. 

Ruficoccin, 704. 

Russian summer rye, 1036. 

Rutylene, 436. 

Rye, Russian summer, 1036. 

-flour, examination of, for foreign 

admixtures, 320. 


_ 


s. 


Sabadilla seeds, alkaloids of, 828. 
Sabadilline, 828. 

Sabatrine, 828. 

Saccharimetry, new process of, 463. 
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Saccharine liquids, hydro:netsr for, 976. 

matter found on the leaves of a 
lime-tree, 316. 

Saffranine, 826. 

Saffranine, preparation of, 271. 

Sahlite, occurrence of, in the Pennine 
Alps, 291. 

Salicylic acid, anhydrides of, 819. 

formation of, from the bromo- 

benzoic acid melting at 155°, 43, 

624. 


iodised products of, 622. 

Salicylide, formation of, by the action of 
PCI; on salicylic acid, 246. 

Saligenin, reaction of the sodium-deriva- 
tive of, with acetyl-glucose, 70. 

Saline solutions, action of dilute, on lead, 
679. 


freezing of, 781. 

— solidifying temperatures of, 

1062. 

substances, an attempt to deter- 
mine the molecular weights of, 1068. 

Salt, remarkable, deposited from the 
mother-liquors obtained in the manu- 
facture of soda, 660. 

-gardens and salt trade of Portugal, 
846. 

Salts, acid, constitution of, in solution, 
875. 

metallic, state of, in solution, 214. 

soluble, in the Greenland meteor- 
ites, 994. 

Sambucene, 3. 

Santal-wood oil, hydrocarbon from, 6. 

Santorin, gas evolved from, after the 
eruption of 1866, 885. 

Sappanin, 818. 

Scheelite, crystalline form of, 227. 

Schlippe’s salt, 41. 

Scott’s cement, the so-called, 92. 

Sea-water, calcium iodate in, 597. 

detection of gold in, 1119. 

estimation of carbonic acid in, 


455. 

-weed as a manure, 1111. 

Secondary currents, use of, for accumu- 
lating and transforming the effects of 
the galvanic battery, 539. 

iodides, formation of, from olefines, 
433. 

Sedum acre, chemical examination of, 
1034. 

Seeds, influence of germination on the 
amount of fat in, 317. 

Selenious anhydride, absorption -spec- 
trum of, 382. 

chloride and bromide, absorption- 
spectra of the vapours of, 665. 

Selenite, crystalline form of, 227. 

Selenium, absorption-spectrum of the 
vapour of, 665. 
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Selenium, presence of, in sulphuric acid 
of French manufacture, 595. 

refraction and dispersion in, 26. 

Serous transudates, occurrence of paral- 
bumin in, 310. 

Serpentine, grey, constitution of, 603. 

Serradella seed, feeding value of, 642. 

Siderite, pseudomorphous, 227. 

Silica, constitution of, 127. 

Silicate of sodium, use of, in soap-making, 
340. 

Silicic acid, separation of crystalline, from 
watery solutions, 671. 

and carbonic acids, state of combi- 

nation of, in water, 525. 

ether, reduction-products of, 806. 

Silicichloroform and its derivatives, 153. 

Silicide of hydrogen, composition of, 
155. 

Silicium compounds occurring in plants, 
nature of, 910. 

in steel and bar iron, 1136. 

Silicoformic anhydride, 154. 

— ether, tribasic, 155. 

Silicoheptyl compounds, 156, 609. 

Silicon-compounds, spectra of, 27. 

hexbromide and hexchloride, 40. 

oxychlorides, action of heat on the, 

221. 

‘in pig iron, 547. 

Silicopropionic acid, 610. 

Silk, cleansing of, 940. 

Silk, note on the stability of colours fixed 
on, 1144. 
— spontaneously inflammable loaded, 
531. 

wool, and vegetable fibres in mixed 
tissues, processes for distinguishing 
and separating, 1144. 

Silver acetate from a photographic silver- 
bath, 271. 

Silver, action of ammonium sulphydrate 
on, 981. 

Silver-assay, 182. 

chloride blackened by light, action 

of nitric acid containing lower oxides 

of nitrogen on, 455. 

degree of solubility of, in 

strong nitric acid, 453. 

chlorides, solubility of, 123. 

—— and copper, quick method of sepa- 
rating, 926. 

— fluoride, 790. 

—— and gold, a double sulphide of, 
680. 

ores, application of sulphur in the 

roasting of, in the Stetefeldt furnace, 

532. 

-solutions, dilute, mutual precipita- 

tion of, by the chlorides, bromides, and 

iodides of hydrogen~-and the alkali- 

metals, 25. 


Singing flame, a new sensitive, 875. 

Siphon, the globe-, 17. 

Sirbite, a saccharine matter analogous.to 
mannite in the juice of mountain-ash 
berries, 480. 

Slags of blast-furnaces, estimation of iron 
in, 1117. 

Slates, microscopic constitution of, 294. 

(Nolla) in the Grisons, 991. 

Slow actions continued for a number of 
years, effects of, 873. 

Snow, normal constituents of, 324. 

Soap-making, use of sodium silicate 
(water-glass) in, 340. 

Soap, soft, 934. 

Soda, inconveniences presented by the 
substitution of, for potash, 266. 

loss of, in Leblanc’s process, 335. 

and potash, distribution of, in 

plants, 86. 

remarkable salt deposited from the 
mother-liquors in the manufacture of, 
660. 

Sodio-calcic felspars, chemical composi- 
tion of, 288. 

general formula of, 51. 

Sodioferrous sulphate, 1078. 

Sodium, action of, on a mixture of phos- 
gene-ether aud ethyl iodide, 607. 

—— alcoholate, action of, on benzoic 
ether, 244. ; 

amalgam, action of, on an alcoholic 

solution of ethylic oxalate, 365. 

antimonate, 41. 

—— chloride solution, supersaturation 
of, 284. 

— and glycerin, compound of, 450. 

—— hydrate, crystallisation of, 597. 

and lithium, separation of, 468. 

metasilicate, a new, 672. 

-—— and potassium, determination of 
the solubilities and specific gravities of 
certain salts of, 566. 

separation of, 175. 

—— silicate, use of, in soap-making, 340. 

—— sulphantimonate, 41. 

and hyposulphate, compound 


of, 42. 

sulphate, action of low tempera- 
tures on the so-culled supersaturated 
solutions of, 465. 

: sulphide as a blowpipe reagent, 
524. 


reactions of antimony com- 

pounds with, 42. 

sulphovinate, 853. 

-saligenin, reaction of, with acetyl- 
glucose, 70. 

Soil, humus-substances of, 521. 

influence of the temperature of the, 


on the development of certain plants, 


4p 2 
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Soils, condition of phosphoric acid in, 


Soil and soil-constituents, water-holding 

power of, 522. 
—— statics and soil analyses, 318, 837. 

of Tantah (Lower Egypt), compo- 
sition of the, 465. 

—— transformation of nitrous acid in, 
319. 

Soils, influence of vegetal mould on the 
porosity of, 839. 

relation between absorption, wea- 
thering, and fertility of, 643. 

Solfatara of Puzzuoli, composition of the 
gases evolved from the, 294. 

Solfataras, gases of, 469. 

Solidifying temperatures of saline solu- 
tions, 1062. 

Solids, heat of expansion of, 780. 

Solubilities and specific gravities of cer- 
tain salts of sodium and potassium, 
566. 

Solution, change of volume accompany- 
ing, 217. 

—— state of substances in, 212. 

Solutions, action of low temperatures on 
the so-called supersaturated, of sodium 
sulphate, 465. 

behaviour of supersaturated saline, 
when exposed to the open air, 218. 

—— freezing of saline, 781. 

saline, a relation between density 

and capillary action in, 212, 

solidifying temperatures of saline, 
1062. 

—— specific gravities of aqueous, 975. 

Solvents, laws which regulate the distribu- 
tion of a substance between two, 783. 

Sorbic acid, 486. 

Specific gravities of aqueous solutions, 
975. 


—- 


and solubilities of certain salts 
of sodium and potassium, 566. 

—— gravity, influence of a change of, 
on the melting point, 460. 

heat of carbon, 592. 

Spirit-colouring, manufacture of starch- 
sugar free from gum, for the prepara- 
tion of, 9388.  — 

Spirit, detection of, in essential oils, 265. 

Spectra of absorption. See Absorption 
spectra. 

— of chlorophyll, 158, 160. 

of phosphorus and of compounds of 
silicon, 27. 

Spectral analysis, new method of, 1113. 

Spectroscope, coloured gelatin-films as 
objects for the, 118. 

Spectroscopic researches on the sun, 


Spectrum analysis, on some points of, 
117. 


Spectrum of the aurora borealis, 119, 1061. 

colours, influence of, on the decom- 

position of carbon dioxide by plants, 

1107. 

distribution of heat in the, 968. 

—— of fluorescent light, 1058. 

influence of pressure on the lines of 

the, 664. 

of lightning, 118. 

—— lines, shifting of, by the action of 
temperature on the prisms, 118. 

of the vapour of water, 280. 

Spleen, question as to the existence of 
glycozen in the, 84. 

Sprengel mercurial pump, application 
of the, to the analysis of coke, 321. 
application of, to the 

estimation of carbon in iron and steel, 
924. 
Springs, dolomitic, of the Jura, 59. 
Spring-period of birch and maple, 170. 
Stannates of the alkalis, preparation of 
pure, 1075. 
Stannic compounds crystallised from 
fluxes, 121. 
oxide, action of acetic anhydride 
on, 813. 


action of phosphorous chlo- 
ride on, 223. 

Starch, action of acid on, 581. 

—— of aniline on, 150. 

—— —— of malt-extract on, 380. 

behaviour of, to iodine and tannic 

acid, 72. 

bye-products of the manufacture 

of, 1136. 

iodide of, 299. 

iodised, reaction of, with tannic 
acid, 73. 

—— phenomena exhibited by iodide of, 
687. 

—— proportion of, in various sorts of 
potatoes, 1111. 

—— reaction of, with acetic anhydride, 
67. 

—— in the testicles, 256. 

transformation-products of, 579. 

-sickness” of plants grown with- 
out potash, 166. 

-—— -sugar free from gum, manufacture 
of, for the preparation of spirit-colour- 
ing, 938. 

Stassfurtite, relation of, to boracite, 125. 

Steam-boiler explosions, 337. 

Steel, Bessemer and _ crucible - cast, 
1144. 

—— estimation of manganese in, 925. 

and iron, manufacture of, 533. 

ore of Pennsylvania, 59. 

silicium and manganese in, 1136. 

Stereoscopic pictures, preparation of 
transparent, on paper, 947. 


“ 
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Stilbene, formation of benzoic acid and 
aldehyde, by oxidation of, 63. 

Straw, manuring with, 1112. 

Strontium peroxide, preparation of, 
880. 

Strychnine, ceroso-ceric oxide as a test 
for, 845. 

new base from, 79. 

Stubble and roots remaining in the field 
after harvest, quantity and composition 
of, 262. 

Stuffs, note on the stability of colours 
fixed on, 1144. 

Styphnic acid, a new derivative of, 894. 

Styrolene, 440. 

Substitution, mutual, of some metalloids, 
120. 

Succinanilide, 497. 


Succinie acid, occurrence of, in the urine | 


of man and dogs, 257. 

relations between the amides 
and anilides of, 496. 

Succinyl-benzamic acid, 1097. 

-benzoin, 1094. 

Sugar, action of water and heat, or of 
heat alone, upon, 812. 

amount of, in hops, 1111. 

-beet, experiments on, 518. 

-colours for beer, &c., from potato- 

starch sugar, 938. 

and copper, process for the volume- 
tric estimation of, 1121. 

—— compounds of, with lime, 810. 

estimation, 329. 

-factory, effect of certain methods 

of boiling in the vacuum-pan of a, 

1136. 


in, 529, 937. 

method of determining a minimum 

amount of, in the urine, 636. 

method of separating oxide of iron 
from raw, 530. 

Sugar, bye-products of the manufacture 
of, 1136. 

Sugar: is it a normal constituent of the 
urine? 634. 

recovery of, from molasses by 
baryta, 185. 

—— remarks on the estimation of, by 
Fehling’s solution, 928. 

solubility of, in mixtures of alcohol 

and water of various strengths and at 

different temperatures, 607. 

solutions, electrolysis of, 578. 

purification of, for optical 

saccharimetry, 927. 

two new acids from the oxidation 
of, 812. 

Sugars, new organic base from, 691. 

—— reactions of, with acetic anhydride, 


. . . \ 
-making, action of animal charcoal | 
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Sulphantimonate and hyposulphite of 
sodium, compound of, 42. 

of sodium, 41. 

Sulphate, ammonioferrous, amount of 
combined water in, 1079. 

of barium, retardation of the preci- 

pitation of, in presence of nitric acid 

and of ammonium nitrate, 1113. 

ferrous, double salts of, 1078. 

precipitated by alcohol, 
amount of combined water in, 225. 

Sulphates, amount of combined water in 
certain double, 225. 

—— alkaline, thermic researches on the 
electrolysis of, 110. 

— of bismuth, 44. 

thermo-chemical researches on the 
dissociation of, 23. 

Sulphide of barium, preparation of, 187. 

of silver and gold, 680. 

of sodium, reactions of antimony 
compounds with, 42. 

Sulphides of arsenic, 599. 

—— decomposition of soluble metallic, 
by water, 224, 672. 

—— metallic, formation of, 981. 

Sulphite of calcium, use of, in breweries, 
1130. 

—— of magnesium, acid, 673. 

—— of potassium, action of, on bodies 
containing CCl;, 388. 

Sulphites, spontaneous decomposition of 
various acid, 224. 

Sulpho-acids of amidobenzoic acid, 717. 

—— of aniline-blue, 717. 

— of anthraquinone, 139. 

behaviour of some, in the organism, 
256. 

—— of benzene, 1016. 

—— of phenol, certain reactions of, 146. 

Sulphobromide, phosphoric, decomposi- 
tion of, by water and alcohol, 282. 

Sulphobromides of phosphorus, 983. 

Sulphobromochloride, phosphoric, 283. 

Sulphocamphoric acid, 1098. 

Sulphochloride of phosphorus, 38. 

Sulphocyanate of allyl, a constituent of 
the root of mignonette, 172. 

of ammonium, influence of, on 

plant-growth, 917. 

mercuric, double salts of, 626. 

— monochlorallylic, 479. 

Sulphonaphthoie acid, 699. 

Sulphoparaoxybenzoic acid, 1018. 

Sulphotannic acid, synthesis of, 1019. 

a-Sulphotoluene, 1005. 

Sulpho-urea corresponding to pseudo- 
toluidine, 720. 

Sulphovinate of sodium, 853. 

Sulphur, absorption-spectrum of, 382. 
a action of, on vapour of water, 
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Sulphur, application of, in the roasting of 
ores in the Stetefeldt furnace, 532. 

estimation of, in coal and in organic 

compounds, 1114. 

estimation of, in iron, 89. 

— estimation of, in pyrites, 842. 

and iron, relative proportions of, in 

the pyrites of certain specimens of 

Iowa coal, 228. 

dioxide and carbon dioxide, analysis 

of mixtures of, 919. 

influence of, on plants, 1108. 

—— in pig iron, 546. 

- separation of, from sulphuretted 
hydrogen, 1129. 

Sulphur, thermic researches on, 980. 

Sulphuretted hydrogen, application of, 
to analyses in the dry way, 841. 

Sulphuric acid, action of, on alcohol and 
ether, at high temperatures, 605. 

concentration of, 930. 

—— —— decomposition of nitrous, by 
means of Glover’s towers, 335. 

formation of, in animal bodies, 


—— 


1033. 


reduction of, to hydrogen sul- 

phide by hydrogen in the nascent 

state, 786. 

of French manufacture, sele- 
nium in, 595. ’ 

Sulphuric chlorhydrate, action of phos- 
phorous chloride on, 222. 

Sulphuring of woollen stuffs, 940. 
Sulphurous acid, behaviour of, to phos- 
phates and similar compounds, 39. 
Sulphurous anhydride, action of phos- 

phorous chloride on, 222. 
Sulphydrate of chloral, 612. 
Sulphydric acid, synthesis of, 220. 
Summer rye, Russian, 1036. 
Superphosphate, 268, 1132. 
examination of, 1114. 
new method of preparing very 
high grade, from the Mejillones guano, 
849 


Superphosphates, part which ferric and 
aluminic oxides play in the manufac- 
ture of, 848. 

Supersaturated solutions of Glauber’s 
salt, action of low temperatures on, 284. 

— saline solutions, behaviour of, when 
exposed to the open air, 218. 

Supersaturation of saline solutions, rela- 
tion between surface-tension of liquids 
and, 784. , 

of sodium chloride solution, 284. 

Surface-tension of liquids and supersatu- 
ration of saline solutions, relation 
between, 784. 

Swedish safety-matches, 340. 

Swim-bladder of certain fresh - water 
fishes, gases contained in the, 254. 


SUBJECTS. 


Synthesis of organic acids, new method 
of, 142. 


T. 


Tachylite and dolerite of the Sababurg 
in Hesse, 129. 

Tale, analysis of compact, from North 
Carolina, 681. 

Tannic acid, action of, on iodine, starch, 
and iodised starch, 73. 

constitution of, 1098. 

and derivatives therefrom, 


245. 

Tannin, application of, to the treatment 
of wines, 272. 

—— separation of the colouring matter 
of blood by a solution of, 929. 

Tanning, endeavours to establish the 
art of, on a scientific basis, 1144. 

Tannins, technology of, 1144. 

Tantalates, natural, determination and 
separation of metallic acids in, 193. 

composition of, 189. 

Tantalite, composition of, 196. 

minerals isomorphous with, 203. 

Tantalum, separation of, from tin and 
tungsten, 193. 

separation of, from titanium, 194. 

Tap-cinder for puddling, 556. 

Tapiolite, composition of, 198. 

minerals isomorphous with, 204. 

Tartaric acid, action of potassium per- 
manganate on, 608. 

examination of citric acid for 

crystals of, 330. 

making, 187. 

production of, by the action 

of sodium-amalgam on ethylic oxalate, 

375. 

acids, mutual convertibility of dex- 

tro- and levo-, 1094. 

calcic, quantity of crystallisation- 
water in, 375. 

Taurine, behaviour of, in animal bodies, 
1033. 

Tea, amount of nitrogen in black, 1034. 

Tellurium, absorption-spectrum of the 
vapour of, 665. 

Tellurous chloride and bromide, absorp- 
tion-spectra of the vapours of, 665. 

Temperature, effects of, on the absorption 
of gases by charcoal, 649. 

influence of, on the molecular rota- 

tory power of some polarising sub- 

stances, 970. 

of the soil, influence of the, on the 
development of certain plants, 167. 

Temperatures of solidification of saline 
solutions, 1062. 

Tenebrio molitor, respiration of the larve 
of, 836. 
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Terebene, constitution of, 441. 

formation of, from diamylene, 
1087. 

Terebenes, 436. 

Terephthalic acid, formation of, by oxida- 
tion of terpenes, 436. 

acid, forma‘ion of, from parasul- 
phobenzoie acid, 622. 

Terpene dibromide, 1009. 

Terpenes, 436. 

Tersulphide of antimony, reaction of 
with sodium sulphide, 43. 

Tertiary alcohol, formation of a new, 
1093. 

alcohols, oxidation of, 295. 

Testicles, starch in the, 256. 

Tetrabenzodulcitan, 1093. 

Tetracetodulcite, 400. 

Tetracetylated milk-sugar, 7U. 

Tetracety] dahlia-inulin, 68. 

-saccharose, 69. 

-sappanin, 819. 

Tetracetyltannic acid, 245. 

Tetrachloride of carbon, action of phos- 
phorus pentachloride on, 452. 

action of, on pliosphorus pent- 
oxide, 605. 

—— of tungsten, 287. 

Tetrachloronaphthalene, 65. 

Tetracodeine, formation of, 506. 

physiological action of, 509. 

Tetrallyammonium bromide, 1002. 

Tetranitronaphthalene, 700. 

Tetraphenyl-ethylene, 472. 

Tetrasalicylide, 819. 

formation of, from salicylic acid, 
246. 

Tetronerythrin, a new organic colouring 
matter, 511. 

Tetryl series, inverse formation in the, 
478. 

Textile-fabrics, protection of, from fire, 
337. 

Thaliium compounds, 987. 

preparation of, on the large scale, 
1075. 

— reduction of, from the chloride, 880. 

Theoretic teaching of chemistry, con- 

_ siderations on some points of the, 941. 

Thermal effects produced during the 
electrolysis of the hydracids, 25. 

Thermic coefficients of hydro-electric 
and thermo-electrie currents, 115. 

researches on electrolysis, 111. 

on the electrolysis of the 

alkaline bases and sulphates, 110. 

on sulphur, 980. 

Thermo-chemical researches on ammonia 
salts, 19, 21. 

researches on compounds 

— by double decomposition, 

973. 
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Thermo-chemical researches on dissocia- 
tion, 22. 

— researches on the formation 
of precipitates, 107. 

Thermo-electric currents, thermic coeffi- 
cients of, 115. 

force of metals, 779. 

Thermo-regulator, 383. 

(gas) for high temperatures, 


667. 

Thickening, protection of, from becom- 
ing sour and mouldy, 272. 

Thio-isopropyl alcohol, 998. 

Thymus Serpyllum and Th. vulgaris, 
essential oils from, 1. 

Tin, action of ammonium sulphydrate 
on, 981. 

estimation of, 274. 

(Jew’s), analysis of the incrusted 

surface of a block of, 678. 

peculiar state of the molecules of, 

989. 

separation of, from antimony, 177. 

separation of, from niobium and 
tantalum, 193. 

Tinfoil, colouring of, 1139. 

Tissue-change during fasting, 84. 

influence of cutaneous irrita- 
tion on, 312. 

Titanic compounds 
fluxes, 122. 

Titanium in pig iron, 551. 

separation of, from niobium and 

tantalum, 194. 

in trap-rocks, 1116. 

Toluene, conversion of, into cresols, 481. 

sulphur-derivatives of, 1096. 

-disulphonie acid, 1017. 

8-Toluenesulphonic chloride, action of, 
on amides, 148. 

a-Toluic acid, nitration of, 1097. 

Toluidine, action of, on chloral, 611. 

compounds of, with metallic io- 

dides, 249. 

conversion of aniline into, 1023. 

—— phosphoplatinic compounds con- 
taining, 826. 

reactions of, 824. 

Toluidines, dimethylised, formation of, 
1022. 

isomeric, 822. 

separation of the two isomeric, 248. 

Toluylenic alcohol, 137. 

Tolylene compounds, 817. 

dichloride, derivatives of, 136. 

glycol, 816. 

Tourmaline from the island of Giglio, 795. 

Transpiration, liquid, 219. 

Trap-rocks, occurrence and detection of 
vanadium and titanium in, 1116. 

Triacetyl-amidin, 67. 

-cellulose, 66. 


crystallised from 


1202 INDEX OF SUBJECTS. 


Triacetyl-dahlia-inulin, 68, 
— -elecampane-inulin, 68. 
—— -gallic ether, 246, 
_—— -glucose, 69. 
—— -glycogen, 67. 
Transudates, serous, occurrence of paral- 
bumin in, 310. 
Triamidobenzene, 303, 715. 
Triamidobenzoic acid, 714. 
Tribenzhydroxylamine, 416. 
Tribenzylmelamine, 1026. 
Tribromaniline, 305. 
Trichloracetates, metallic, 481. 
Trichloracetic acid, action of potassium 
sulphite on, 391. 
Trichlorangelactic acid, 485. 
Trichlorethylidene-ditolylamine, 611. 
Trichlorhydrin, physiological action of, 
902. 


isomerides of, 399. 

Trichlorobenzamide, 715. 

Trichlorobenzoic acid, 715. 

Trichlorobenzoyl chloride, 715. 

Trichloroformene - sulphonic chloride, 
action of potassium sulphite on, 389. 

Trichloroformenesulphonate of potas- 
sium, action of potassium sulphite on, 
389. 

Trichlorolactic acid, 485. 

formation of, from chloral- 
cyanhydrate, 408. 

Trichloronaphthalene, 65. 

Trichlororcin, 297. 

Trichlorophenolsulphonic acid, 97. 

Tricodeine, physiological action of, 509. 

Tricyanotribenzyltriamine, 1026. 

Tridymite, new mode of occurrence of, 
128. 

Triethoxyl - pyrophosphoric sulphobro- 
mide, 984. 

Triethyl-silicol, 156, 609. 

Trimethylacetic acid, 1092. 

Trimethylcarbinol, conversion of isobu- 
tyl alcohol into, 475. 

inverse formation of isobutyl 
alcohol from, 478. 

— -ethyl formene, 1092. 

-phenyl ammonium iodide, action 
of heat on, 1022. 

Trinitro-albumin, 1028. 

Trinitronaphthalene, 700. 

Trithallious phosphate, 988. 

Triticum repens, constituents of the 
rhizomes of, 840. 

Tubes, method of adapting wide to nar- 
row, 527. 

Tungsten, atomic weight of, 287. 

compounds, 286. 

— se tion of, from niobium and 
tantalum, 193. 

Tunicata, occurrence of chondrigen in, 
309. 


Tunicin, 1000. 

Turpentine, constitution of, 441. 

oil, cymene from, 393, 440, 1008. 

production of cymene from 

hydrate of, 240. 

specific gravity and expansion 
of, by heat, 5. 

—" battery, observations on the, 

Tyrosine, 709, 896. 

formation of, in alcoholic fermenta- 

tion, 260. 


_ 


U. . 


Ulmic acid, from brown peat, 521. 

Ultramarine, blue-burning of, direct from 
the raw mass, 340, 

Umbilical cord, mucous tissue of the, 
811. ‘ 

Uramidobenzoate, ethylic, 81. 

Uramidobenzoic acid, derivatives of, 
497. 

Uramidodinitrophenylie acid, 712. 

Uramidodracylic acid, 711. 

Uranite from Cornwall, 1055. 

Uranium acetate, double salts of, 401. 

—— oxide, separation of, from iron 
oxide, 178. 

Urea, action of liquid phosgene on, 718. 

base isomeric with, 500. 

and chlorides, estimation of, in 

urine, in presence of potassium iodide, 

1124. 

formation of, from albuminoid mat- 
ters, by the action of potassium per- 
manganate, 157. 

— formation of, in animal bodies, 
833, 1033. 

— origin of, in animal bodies, 834. 

Ureas, benzylic, 448. 

Ureids, synthetical researches on, 249. 

Uric acid, determination of, 333. 

—— estimation of, 844, 929, 1123. 

-——— —— group, researches on, 423. 

Urinary colouring matter, artificial con- 
version of bilirubin into, 514. 

matter, conversion of biliru- 
bin into, 835. 

Urine : is the absolute amount of acid in 
it, greater on a day of exertion than on 
a day of rest, 637. 

action of cupric sulphate on nor- 
mal, 1033. 

-—- composition of, 315. 

—— detection of iodine in, in the state 
of potassium iodide, 1124. 

— estimation of potash in, by tartaric 
acid, 1124. 

—— estimation of urea and chlorides in, 
in presence of potassium iodide, 1124. 
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Urine of the goat, composition of the, 
ona purely vegetable or purely animal 
diet, 898. 

— of herbivora, formation of hippuric 
acid in the, 835. 

of men and dogs, succinic acid in 

the, 257. 

method of determining a minimum 
amount of sugar in, 636. 

— quantities of ammonia evolved 
from, by potash and by potassium 
permanganate, 646. 

is sugar a normal constituent of? 

634. 

a violet deposit in, 157. 

Urosulphonie acid, 423. 


V. 


Vaccinium Myrtillus, fermentation of the 
berries of, 906. 

Vacuum-pan of a sugar-factory, effect of 
certain methods of boiling in the, 
1136. 

Valerianic acid from various sources, 
242. 

Valerone, 892. 

Vanadate of bismuth (native), 131. 

Vanadic acid in a salt deposited from 
the mother-liquors obtained in the 
manufacture of soda, 661. 

Vanadinite from South Africa, 1053. 

Vanadium in trap rocks, 1116. 

Vanillic acid, 708. 

Vapour, vesicular, 667. 

of water, spectrum of, 280. 

Vapour-éensities of certain organic com- 
pounds of high boiling point, 295. 

Vapours, apparatus for submitting, to 
the electric discharge, 970. 

Vapour-volume, simplest method of 
ascertaining molecular weight by, 782. 

Vegetable fibres, silk, and wool in mixed 
tissues, processes for distinguishing 
and separating, 1144. 

— infusions, action of oxygen on, 640. 

— mould, influence of, on the porosity 
of soils, 839. 

Vegetation, action of atmospheric nitro- 
gen on, 164. 

of potassium in, 165. 

influence of various colours on, 

261. 

injurious influence of the fumes 


from smelting works and coal fires on, 
1109. 

Veneers, colouring of, 187. 

Veratrine, 829. 

Vesuvius, condition of, 884. 

Vetches, formation of asparagine in, 
516. 
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Vetch-seed, composition of, 840. 

Vibrating flames, sounds of, 219. 

Vinyl compounds, 890. 

Violet deposit in urine, 157. 

Vitivert, essential oil of, 3. 

-oil, hydrocarbon from, 6. 

Volcanic dust, examination of rain ac- 
companied by, 1082. 

Voltaic batteries, most economical ar- 
rangement of, with regard to their 
polar electrodes, 109. 

current, estimation and separation 

of several metals by the, 174. 

element, measurement of polarisa- 

tion in a, 381. 

energy, analysis effected by the em- 
ployment of, 113. 

Volume, change of, accompanying solu- 
tion, 217. 

Volumetric test - solutions, adjustment 
of, 1113. 


W. 


Water, absorption of ozone by, 785. 
acidulous chalybeate, from Melrose, 


60. 
—— action of sulphur on vapour of, 
220. 
air-pump, 1067. 
amount of nitrates in spring, brook, 
river, and lake, 786. 
and butyl iodide, simultaneous dis- 
tillation of, 239. 
charged with hydrogen dioxide, 
action of potassium permanganate 
upon, under the influence of a freezing 
mixture, 921. 
combined, amount of, in certain ; 
double sulphates, 225. 
amount of, in ferrous sulphate 
precipitated by alcohol, 225. 
decomposition of, during alcoholic 
fermentation, 577. 
of, by zinc, in conjunction with 
a more negative metal, 461. 
estimation of combined carbonic 
acid in, 524. 
— freezing of, 976. 
river and spring, influence of, on 
meadow grass, 518. 
softening of, with lime, 272. 
— state of combination of carbonic 
and silicic acids in, 525. 
-glass, use of, in soap-making, 340, 


| —— -holding power of soil and soil- 


constituents, 522. 

Waterproof-paper, adaptation of the 
solubility of cellulose in ammoniacal 
—- to the preparation of, 
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Waterproofing of cloth and other mate- 
rial, 858. 
Waters, alterations in potable, 387. 
analysis of drinking, by a titrated 
soap-solution, 842. 
determination of the temporary 
hardness of, 323. 
in India, examination of, 1044. 
potable, determination of the 
quality of, 334. 
estimation of nitric acid in, 
922. 
-vapour, spectrum of, 280. 
Wax, formation of, 639. 
Well-water, estimation of ammonia in, 
1041. 
of towns, 845. 
Wheat, composition of the ash of hard 
and soft, 916. 
—— -grain, mineral constituents of, from 


the development of the ovary until | 


over-ripe, 516. 
White blood-corpuscles, alteration of, by 
quinine, 254. 
cast-iron, composition of, 677. 
clover, composition of the seed- 
shells of, 916. 

— of egg (liquid), quantities of am- 
monia evolved from, by potash and by 
permanganates, 646. 

and milk-spots, distinction 
between, 646. 
lead, red coloration of, 881. 

Wine, detection of adulteration of, with 

fruit wines, 272. 

means of distinguishing grape from 
fruit, 845. 

treatment of, with tannin, 272. 

Wines, decolorising action of nitric acid 
on red, 853. 

examination of German and other, 
530. : 

Woehlerite, composition of, 201. 

Wollastonite from Somma, 292. 

Woman’s milk, analysis of, 513. 

Wood, impregnation of, for use in mines, 
186. 


INDEX OF SUBJECTS. 


Wool, coralline printed on, 1048. 

— Nicholson- or alkali-blue on, 1140. 

— silk, and vegetable fibres in mixed 
tissues, processes for distinguishing 
and separating, 1144. 

Woollen stuffs, sulphuring of, 940. 


>. 


Xylene, conversion of, into xylenols, 
481. 
(iso or meta) reduction of, 893. 
(ortho) from liquid bromotoluene, 
893. 
Xylenes, 438. 
Xylidines, 1025. 
Xylylnaphthylamine, 1025. 


Y. 


Yeast, assimilation of ammonia by, 641. 
cells of, becoming mobile, like mo- 
nads, 260. 
removal of, from wine-casks. 272. 
Yttrium, determination of, in tantalites 
and columbites, 194. 
and cerium metals, separation of, 
194. 


Z. 


Zinc, preparation of pure, by electrolysis, 

— volumetric estimation of, 843. 

—— iodide, compounds of, with aniline 
and toluidine, 249. 

oxide, twin-crystal of, 294. 

—— -ethyl, action of, on butyl iodide, 
1092. 

Zincoferrous sulphate, 1079. 

Zirconium, detection and estimation of, 
in tantalites and columbites, 195. 
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